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ETIOLOGY 

OF  EPIZOOTIC  ENCEPHALITIS  OF  THE  RAB3IT, 

IN  ITS  RELATIONSHIPS  WITH  THE  SGSRIHBn&X.  STUDY 

OF  IETHARGIC  ENCEPHALITIS 

EN CEPHALITOZ OAK  CUKICUU  (rov.  spec.) 

by  C.  LEYADITI ,  S.  NICCLAU  end  Miss  R.  SCHOEN. 
(Pasteur  Institute.) 

(With  plates  III  end  TV.) 


CHAPTER  I 

HISTORIC  GENERA  I ITIES 


The  etiological  problem  of  lethargic  encephalitis  seemed  definitely 
resolved,  thanks  to  the  experiment el  researches  of  Strauss,  Kirshfeld  and 
Loewo,  K«  Intosh  and  Turnbull,  Levaditi,  Hcrvier  and  Nicolau,  Doom  and 
Schnabel,  Berger,  etc.  (1),  vhen,  in  1922,  Kling  and  his  collaborators. 
Divide  and  Liljenquist  (2),  brought  to  light  facts  which,  at  first  glance, 
soeiaed  to  undermine  the  earlier  formulated  conclusions.  'One  knows  that, 
according  to  Levaditi,  Hcrvier  end  Nicolau,  confirmed  by  Doom,  Schncbol 
end  Berger,  lethargic  encephalitis,  transmissible  to  the  rabbit,  to  the 
guinea  p:.g,  to  the  mouse,  end,  sometimes,  to  cstarrhinian  monkeys,  is  due 
to  a  filterable  virus,  which,  inoculated  by  cerebral  method,  kills  the 


(1)  Cf.  for  the  literature,  C.  LEVADITI ,  Sctodcrr.oses  reurotroT-.es. 
1)22,  Peris,  Masson. 

(2)  KLING ,  DA  VIDE  AND  LILTEIHJUIST .  The  works  of  these  authors, 
published,  for  the  most  part,  in  fhs  C.  R.  _of  the  Biolo.n'  Society  arc 
found  unnted  in  the  Ccmmuniccti  ;ns  of  the  Bactcrioloricr I  Irborctorv  of 
the  Swedish  State .  7*  1923* 
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animal  ir  five  to  eight  days,  with' clinical  signs  and  microscopic  alterations 
of  acute  encephalitis.  Further  more,  this  virus,  deposited  on  the  scar¬ 
ified  cornea  of  the  rabbit,  provokes  a  kerato-con jonctivitis ,  source  sooner 
or  later  of  manifestations  of  mortal  nevraxitis  (Levaditi  and  Hervier). 
Researches  of  crossed  immunity,  incited  by  the  comparison  between  enceph¬ 
alitis  ard  experimental  herpes  |filanc  (ljj’,  end  realized  by  Doerr  and  Schnabel, 
a u  well  cs  by  Levaditi,  Harvier  cnu  Nicolau,  had,  in  addition,  demonstrated 
that  the  encephalic  virus  belongs  to  the  3 erne  group  as  the  herpetic  germ, 
of  which  it  is  only,  in  the  last  analysis,  a  variety  with  eminently  acute 
naurotro.ic  affinities. 


Now,  Kling  and  his  collaborators ,  on  the  occasion  of  e  severe  enceph-  ■ 
aiic  epidemy  in  Lapon  (Sweden),  undertook  experiments  in  order  to  verify 
the  statements  of  Levaditi,  Do err  and  Schnabel,  etc.,.  These  experiments 
first  of  all  assumed  a  confirmative  nature.  But,  afterwards,  the  problem 
changed  its  nature.  The  Swedish  authors  succeeded  in  confering  the  enceph¬ 
alitis  to  the  rabbit,  in  i no ecu. la ting  materials  of  human  encephalitis 
(neuralgia,  liquid  cerebrospinel,  filtrated  fecal  materials) .proceeding 
from  mortal  cases  or  not.  Nevertheless,  they  themselves  perceived  very 
quickly  that  the  experimental  sickness  differed  notably  from  that  studied 
by  Levaditi,  Harvier  and  Nicoleu,  Doerr  end  Schnabel,  Berger,  etc... 

Although  the  rabbits  inoculated  with  the  herpstic-encephe lie-virus  succumbed 
in  the  f : w  days  which  followed  the  inoculation,  the  animals  infected  with 
the  "Swedish  virus"  died  later  on,  after  a  few  weeks,  sometimes  after 


many  months;  ro  -t  often,  there  wan  neither  death  nor  sickness,  so  to  speak. 
The  success  of  the  experiment  in  these  coc  was  only  proven  by  the  anatom¬ 


ical-pathological  lesions  which  presented  the  nevraxe  of. rabbits  sacrificed 
long  after  the  inoculation.  Besides,  these  lesions  offered  an  aspect 
entirely  different  from  the  alterations  provoked  by  the  herpetic-enceph¬ 


alic  go rn:.  It  was  a  question  of,  not  the  meningeal  and  parenchymatous 
modifications  of  a  clearly  ocuto  nature,  which  is  constant  in  true  enceph¬ 


alitis,  tut  of  chronic  lesions  (meningitis  with  mononuclears,  peri-vascular 
disks,  ard,  principally,  nodules  with  epithelioid  and  gigantic  cells; 
for  details,  see  page  66l. 


The  "Swedish  virus"  -produced  no  keratosis  followed  by  encephalitis. 
Although  appearing  capable  of  traversing  the  filter  candles,  as  the  herpetic 
encephalic  germ,  this  virus  offered  several  particularities  allowing  one 
to  distinguish  it  from  the  other.  The  action  of  heat,  in  particular, 
showed  t'rat  Kling' s  virus  resisted  temperatures  that  totally  annihilated 
the  pathogenic  activity  of  the  filtreble  encephalic  and  herpes  microorgan¬ 
ism. 


Another  difference,  no  less  striking,  resulted  from  the  frequence, 
te.*uly  extreme,  of  successes  which  the  experimental  tentstives  of  Kling  and 
hi.3  colic borators  conveyed,  ’/heroes  olsevhere  the  positive  results  were  - 
exceptional,  despite  a  great  number  of  inoculations,  practiced  with  the 
most  diverse  materials,  gathered  up  on  the  living  Dody  as  well  as  on  the 


(1)  BXAKC.  C.  R.  of  the  Ac-ador^;  of  Sciences.  l£2,  1921,  p.  725. 
% 


j  codavor,  the  Swedish  authors  saw  their  efforts  cone  to  a  herd,  So  to  speak, 
each  tine  that  they  attempted  t  ie  experiment .  Instead  of  four  to  five 
rootstoc.es  of  herpetico-encephelic  virus,  isolated  with  great  pains  by 
teeir  predecessors,  Kling  and  his  collaborators  obtained  from  them  a  far 
more  considerable  number,  with  infinitely  loss  effort. 


I 
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It  became  evident  that  the  hypothesis  after  which  the  "Swedish  virus" 
was  only  an  attenuated  variety  of  the  herpetic-encephalic  germ,  hypothesis 
formulated,  in  the  beginning,  by  Lovaditi  end  Nicoleu,  was  no  longer  suppor¬ 
table.  '?co  many  facts,  better  observations,  ground  it  into  a  hole.  The 
proceeding  established  data  had  thus  to  be  interpreted  from  an  entirely 
difforer;  manner:  this  is  what  Kiiig  and.  his  collaborators  aid. 


For  the  other  Swedes,  all  those  who  pretended  to  hove  in  their  hands 
the  etiological  agent  of  epidemic  encephalitis  were  victims  of  a  grave 
error.  They  had  isolated  the  herpetic  virus,  whereas  they  believed  to 
cultivate  on  the  animal  the  germ  of  the  v.  Economo  sickness.:  In  effect, 
herpes  cemplicatos  a  multitude  of  infectious  processes;  why  would  it  not 
eid  it3elf,  in  name  of  secondary  sickness,  to  the  lethargic  encephalitis? 

In  fact,  had  not  Levcditi  end  Hsrvier  called  attention  to,  in  the  sick  Hof 
nu  from  which  came  their  rootstock  C,  the  presence  of  a  facial  herpes'/ 
According  to  ell  probability,' affirmed  the  Swedish  authors,  Levediti  and 
Korvier,  as  veil  os  Me  Ir.toch  end  Turnbull,  Doerr,  Schnabel,  Ecrger,  etc..,, 
isolated,  not  the  etiological  a  cent  of  encephalitis,  but  very  simply  the 
herpetic  virus,  which  had  invaded. the  nevraxe  by  means  of  lesions  provoked 
by  the  authentic  germ  of  the  v.  Ecor.omo  malady  i(ct.  Kling  and  his  collabor¬ 
ators  (1)1.  U 


Thi3  authentic  gem  is  the  "Swedish  virus".  It  alone  must  bo 
considered  es  being  the  causal  agent  of  epidemic  encephalitis.  This  conclus 
ion,  for.culated  by  Kling  and  his  collaborators,  thus  implanted  a  completely 
rev;  espeot  to  the  etiological  problem  of  the  v.  Sconomo  sickness.  Y.'ss  it 
justifieiv  The  future  is  charged  with  demonstrating  the  contrary,  as  we 
will  prove  in  the  course  of  this  Memoir. 

\!e  will  leave  aside,  for  the  moment,  the  question  of  the  etiology  of 
epidemic  encephalitis,  in  relation  with  the  herpetic-encephalic  virus,  b'o 
!  will  expose  the  actual  state  of  the  problem  in  a  conference  with  "Medical 
!  days  of  3russels",  next  June,  in  insisting  on  the  arguments  that  author it e 
S  us  to  consider  this  virus  as  being  the  etiological  agent  of  the  v.  Scor.omo 
|  sickness (2).  l.’e  will  limit  ourselves  to  the  exposition  of  data  which 
!  conducted  us,  little  by  little,  to  put  in  doubt  Kling  *  3  and  his  collabor- 
;  etors’  conception  and,  finally,  to  identify  the  experimental  cncephalite 
i  studied- 'ey- ‘this  scientist  with  a  spontaneous  and  epizootic  infection  of 


(1)  K11KG,  DAVIES  AND  LI1  JEK^UIST •  C.  R.  of  the  Society  of  3iolcmy. 

ko,  192 j|  ,  p.  514. 

(2’)  This  conference  took  place  in  the  course  of  the  first  "Medics  1 
Day".  Juno  29;  it  will  soon  bo  published. 
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t  \a  rabbit,  whose  clinical  end  nnctomic-pathologicel  particularities  hod 
b'icn  precisod  by  several  American  and  English  authors,  and  whose  microbe 
hid  boon  recently  discovered.  1 

I-l1.  Kling  having  had  the  kindness  of  entrusting  us  vith  his  "Swedish 
virus"  in  passage,  we  began  by  confirming  his  assertions  on  the  subject 
of  the  principle  characteristics  of  this  virus.  Here: is  what  we  ascertained 
ia  the  course  of  our  experiments:  \ 

Nov-mber  16,  1922,  quite  a  large  number  of  rnbbits  had  beon  inoculated 
by  cerebral  method,  with  the  Swedish  virus  of  passage,  conserved  in  diluted 
glycerin.  Here  are  the  results  obtained: 

A.  In  a  first  serie,  ue  used  young  rabbits  (one  month  of  age). 

Hobbit  9i'/v  and  98/V  died  the  2‘>th  day;  rabbit  97/V  succumbed  the  37th  day; 
rabbits  <;6/V  and  98/V  were  sacrificed  the  6 1st  day.  No  lesion  of  the 
nervous  system  in  these  animals. 


B. 

In  a  second 

series,  we  used  adult  rabbits: 
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Passages  were  effectuated  in  inoculating  an  encephalic  emulsion  by 
corneous  and  intracerebral  methods.  Not  one  of  these  animals  presented 
keratosis,  A  single  one,  among  these  rabbits ,  was  noticeably  sick:  it 
wus  rcbblt  57/2,  who,  one  hundrod  seventeen  days  after  the  inoculation, 
presented  signs  of  leziness  and  weakness;  it  died  the  next  day. 


There  experiments  showed  that,  in  accordance  uithv Kling' s  affirmations, 
the  "Swecish  virus"  is  pathogenic  for  the  rabbit.  The  infoction  that  it 
provoko3  is  not  manifested,  in  general,  by  cny  apparent  clinical  sign 
(n  single  or.e  of  our  animals  was  clearly  sick  before  succumbing).  It  only 
manifests  itself  by  microscopic  sltercticr.s(see  further),  which  appear 
after  a  very  long  incubation  period  (seventy-six,  one  hundred  live,  one- 
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hundred  thirty-one  end  one  hundred  eighteen  days).  It  is  interesting  to 
notice  t.iat  the  passages,  made  with  encephala  except  of  microscopic  lesions 
(animals  secrificed  during  the  incubation  period) ,  restod  negative ,  vheross 
an  injection  practiced  with  the  losioned  brain  of  rabbit  87/V,  gave  a  clearly 
positive  result.  It  would  thus  see;::  that  the  virus  would  appear  in  the 
novraxo  r.t  t  .0  semo  time  as  the  histological  modifications  that  it  provokes. 

La  tar  on,  our  tentstives  of  pc  sage  from  brain  to  brain  stayed  unfruit¬ 
ful.  The  series  found  themselves  interrupted,  despite  our  insistence  to 
continue  the.'.:  regularly,  and  that ,  whatever  v:os  the  mode  of  inoculi- tier, 
and  the  Jet  nod  of  penetration.  Vo  know  c.ctv.c  13y  that  these  failures  wore 
due  to  t  e  fact  that  v.o  would  seisin  inter  to^cur  animals  virus  which  was 
conserved;  too  long  in  pure  sterilised  glycerin.  Ir.  effect,  the  Swedish 
£arx  has  this  in  particular  that,  contrary  to  the  true  filterable  virus 
(poliomy: litis ,  rabies,  encephalitis,  herpes,  etc.),  it  loses  suite  rapidly 
it3  viru'ence  by  conservation  of  brain  f rapp’.er.ts  in  the  concentrated 
Glycerin,'  st  the  temperature  of  the  refrigerator,  nothing  surprising 
since,  jv.st  as  we  will  see  in  the  course  of  this  Memoir ,  tne  Swedish  germ 
Us  not  si  all  0  filterable  virus,  but  a  Microsucridia,  a  mcro  fregile 
protozoa:  than  the  Xiltre-microbes  of  Sctcdormoscs  nsurotroiies . 

*  !  •  g  m-;': 

/.no! her  statement  struck  us  from  the  beginning  of  our  research. 

Kline  he.  ing  ms  do  us  get  fracr.er.tc  of  human  encephalic  brains,  plunged 
in  diluted  glycerin,  we  inoculated  these  fragments  in  numerous  rabbits  by 
cerebral,  method.  Mot  one  of  these  animals  contracted  acute  enccphc aitis; 
not  one  of  them  presented  any  more  lesions  of  the  ncvrsxe ,  at  the  uL.o  c-x 
a  later  mmiminc tier*  practiced  several  months  after  the  inoculation,  wov, 
the  came  materials ,  injected  by  the  scientists  of  Stockholm,  in.o  rabbits 
originating  from  Swedish  roaring,  had  determined  chronic  encephalitis  o* 
which  it  W&3  a  question  above. 

Thone  was  in  this  something  impressive  that  it  was  necessary  at  all 
cost  to  elucidate.  Results  so  different  could  not  depond  or.  technical 
divergences,  tho  two  laboratories  utilising  the  sc me  procedures  of  inoc¬ 
ulation.  iOnly  differences  between  the  varieties  of  animals  (rabbits) 
employed  in  Sweden  ana  Paris  could  explain  tee  observed  deviations.  »gu  “ 
was  the  reason  which  made  us  determined  to  ask  Mr.  Kling  to  send  us  a  xct 
of  rabbits  belonging  to  his  rearing,  so  that  wo  could  simultaneously  expor- 


er. cephalic  virus. 

Ir.  between  time,  we  had  knowledge  of  a  complete  series  of  voltes  cor. car 
ring  a  0 'ontanecus  epizootic  mr  I ady  cf  tho  rabbit ,  a*iaractcrizcu^by  c.iro..ic 
encephalic  alterations  end  reported  in  the  United  States  and  in  ir.g-.and. 

The  idea  came  to  us  that,  cecairgly,  this  scalsdy,  rare  ir.  the  x-arisian 
region,  since,  until  then,  in  svito  of  the  examination  of  seve--_  aoa--r. 
of  encephalic  viruses,  we  had  never  happened  upon  1.,  ^d  to ,  «e  — 

ir.  the  Kcrthorn  countries,  and  particularly  m  Swcuen.  -  thi.  hy.ot.^is 


r 
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f.  ona  could  -supaoso  ttut  chronic  cnccrhelitic  chcMi 

ki  iOlSL  2El  hie  collcS£££lors ,  folio', -inF  InoonlTii^  rtTtoccu  JtJfeff** 
ncnc^  other  jpg;  sr.ontoneous  pncenhp litis  of  the  rabbit.  Thio~ono  u.^ia 

i2^,^!‘,0VS  a11  tn  CE:un'ls  vho;:0  brsin  was  traumatized  by  experimental 

* u^ons,  such  as  they  nay  be.  The  germ  of  this  taa lady,  living  in  the 

<:  !?!  3‘:C;f  in  scne  orS^  (principally  in  young  rabbits),  would  localise 
uh0  nevraxe  ar*d  would  produce  chronic  lesions  each  time  that  one 
would  ir-  iect  cerebral  emulsions  or  others  into  the  encephal,  by  themselves 
non-viru..ent.  The  results,  so  constantly  positive  registered  by  Klin** 
ana  his  collaborators,  would  explain  themselves,  in  this  case,  by  the"* 
i:rterver/;ion  of  a  secondary  spontaneous  infection. 


Eut  this  was  only  pure  hypothesis,  an  hypothesis  envisaged  besides 
by  Mr,  lUing  himself,  who  had  soon  isolated  it  on  the  faith  of  microscopic 
examinations  of  oncophalic  viruses  of  nor.  inoculated  rabbits,  examinations 
which  had  ended  in  totally  negative  results.  There  wa3  thus  place  to 
verify  it  with  all  the  rigor  that  this  type  of  research  involves.  This  is 
whet  wo  did  without  delay* 


Before  undertaking  the  exposition  of  our  results,  it  seems  useful  to 
U3  to  review  the  information  thot  was  possessed  (June,  1923  on  the  clinical 
and  anatomical- pathological  characteristics  of  epizootic  encephalitis  of 
the  rabbit. 


EPI'.iCOTIC  ENCEPHALITIS  OP  THE  RABBIT.  __  In  1917,  2ull  (1),  examining 
histological  encephalitis  of  rabbits  infected  with  streptccoci,  there 
discovered  microscopic  alterations  of  encephalitis,  whose  particularities 
ha  describes  (perivascular  and  nodular  disks);  the  same  lesions  existed 
i:.i  three  rabbits  who  died  of  ce  rticeraia,  and  who  had  never  been  inoculated. 
Later  (1922),  Oliver  (1)  (San  Francisco)  observed  analogous  alterations 
i:.i  rabbits  injected  with  variable  doses  of  ns  phenamine.  In  a  first  series 
of*  exyor:-ments,  the  animals  wore  intoxicated  by  growing  quantities  of 
asphenamine;  they  died  around  the  tenth  day  with  microscopic  signs  of 
encephalitis.  In  a  second  series  of  attempts,  it  was  a  question  of  animals 
who  succumbed  as  soon  as  the  injection  was  medically  administered,  and 
nevertheless  they  also  presented  alterations  of  the  nevraxe.  In  these 
conditions,  it  was  impossible  to  admit  a  relationship  of  couse  and  effect 
between  ".he  administration  of  the  medicament  and  the  genesis  of  the  cerobral- 
nedullar  lesions.  The  force  of  circumstance  was  thus  to  conclude  that  it 
was  a  question  of  a  spontaneous  infection,  not  manifesting  itself  by  any 
appreciable  clinical  symptom.  In  reality,  around  20  p.  100  of  rabbits 
examined  in  the  Oliver  Laboratory  were  contaminated.  The  author  minute ly 
describe:;  the  microscopic  alterations  of  the  nervous  system,  which  consist 
in  meningitis  with  mononuclears  ana  plasmatic  cells,  in  peri-vascular  disks 


(1)  OLIVER.  The  Journal  of  Infectious  Diseases.  30,  1$22,  p.  91. 

(2)  C.  C.  Twomr.  Tho  Veterinary  Journal.  7 S,  r.o.  6,  1922. 
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recembling  disks  that  one  encounters  in  hur.cn  or  experiment  el'  erce^ha’itis 
lT‘f  in  j;3du,.iips»  These  last  ones  :  ro  ccnatituted  by  a  mononuclear  infil¬ 
tration  of  the  cerebral  parenchyma ;  their  center  is  necrosed  end  filled 
vith  drops  of  fat.  Not  one  rr.icroorgr.nisn  was  able  to  be  found  by  Oliver, 
despite  the  variety  of  the  utilized  histological  methods. 

The  same  epizootic  disease  of  the  rabbit  was  affirmed,  in  England, 
by  C.  C.  Twort  (2).  This  author  inoculates  rabbits  vith  Ivmr/r.ao ar.ome ; 
these  show  cerebral  alterations,  giving  evidence  of  a  state  of  chronic 
encephalitis.  Nevertheless,  examination  of  the  control  animals,  origin¬ 
ating  from  the  same  rearing,  ends  ir.  the  same  results.  It  is  thus  a 
Question  of  a  spontaneous  infection  having  r.o  relationship  with-  lymi  hade- 
r.cme.  This  infection  terminated  itself  so.Tetim.es  by  death,  happening 
after  a  period  of  weakening  and  of  c; avulsions .  Twort  brings  attention  to 
ihypothernio ,  muscular  debility,  modifications  of  liquid  cerebrospinal 
( lymphocytosis) ,  and  describes  the  microscopic  alterations  already  studied 
before  by  Oliver  and  Bull.  The  existence  of  the  malady  in  the  endemic 
state,  in  certain  roarings,  renders  difficult  the  study  of  its  experimental 
transmission  (by  contact  or  by  inoculation).  Nevertheless,  certain  terta- 
tives  of  infection  by  cerebral  or  peritoneal  method  realized  by  Twort, 
seemed  crowned  with  success. 

The  nano  spontaneous  encerhalic-myelitis  of  the  rebb it  is  relatively 
1MR0PEP.  TO  FSSIGNATS  TH2  IIJgCTl "h  STUDIED  BY  Bull,  Oliver  and  Twort. 


IV 


Cm,  viic  ce., «-’f.  1  ..orv ou s  m  c .u.  as  n j . 


cnay 


io  act  up: 


jiver,  tnc  spleen  and  above  all  the  kidney  are  the  seats  of  lesions,  whose 
characteristics  were  precised  by  Bell  end  Kurtzvell  (1),  and  above  all  by 
C.  C.  Twort  and  K.  2.  Archer  (2).  The  first  ones  confirm  an  interstitial 
lymphoctic  nephritis,  with  nodules  ar.d  atrophy  of  excretory  tubes,  in  about 
15  p.  ICO  of  the  rabbits . examined  (400  in  total).  Twort  and  Archer  observe, 
cr.  their  part,  kidney  alterations,  accompagnied  by  "splenic  artery"  ar.d 
"hepatitis",  in  rabbits  stricken  by  spontaneous  encephalitis.  These 
e Iterations  consist  in  lymphocytic  centers,  giving  place  to  an  inflam¬ 
matory  npd; degenerative  nephritis,  whose  intensity  contrasts  with  that 
of  the  cerebral  lesions.  Actually,  .according  to  Twort  and  Archer,  the 
kidney  can  be  hardly  touched  jjef.,  on  the  subject  of  urinary  and  sanguine 
modifications  observed  in  the_ course  of  spontaneous  nephritis,  the  work 
of  C.  C.  Twort  and  lurcher  (3)^|* 


(1)  BELL  ana  IIDETZbSLL.  Journ.  of  Infect.  Diseases.  June  191$, 
p.  628  (cited  according  to  Twort) . 

(£),  TWORT  end  ARChER.  The  Lancet,  1,  1$23,  p.  1102. 

(3)  /The  spontaneous  malacy  of  the  rabbit  was  studied  also  by  SCN1TGII0 
(Boll.  0  itti  delle  Rea  le  Acada-nia  :.-.cdica  di  Rome ,  30,  l$23-24).  The 
author  i-ctemo  to  ignore  the  jricr  works  of  Bull,  Oliver  and  Twort. 
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There  ere  the  principle  clinical  end  anatomic-pathological  charac¬ 
teristic:;  of  the  e  izcotic  encephalitis  of  the  rabbit.  ,  As  ve  heve  said, 
tie  poruixl  of  the  vorks  of  Bull,  Oliver,  Tvrort  and  Archer,  suggested  to 
us  the  idea  thct ,  seemingly ,  between  encephalitis  provoked  by  the  “Swedish 
virus "  o:*  Kling  and  this  spontaneous  nevrasitis,  there  had  to  be  close 
relationships,  if  not  absolute  identity.  Wo  asked  our  old  collaborator 
C.  C.  Tvort  to  kindly  entrust  to  us  sane  materials  of  epizootic  enceph¬ 
alitis,  :.r*  order  to  compare  the  lesions  of  this  infection  to  those  of  the 
malcdy  studied  by  Kling,  Bavide  and  Liljenquist.  This  is  vhat  he  did. 


\  r  .v ..  •*  ,  «  ...»<\  >•:/  *  i 

•  Tv'  c*  $'.• z*  ;*  r v  ;o  b  ‘i 

1 — r~rr — — — - : — — w---,  Vur  J  ,  .Sc  •  • 


•  .  i  •  »  :vi  ■  ..  ■' 

tifa,  -W  {  .  ■  :  •>.' .'I  ^  Ct-.H 

./  :  ■  r*.  v-"*’ .  .1°.  :>•  1 

:",h ’•••..■  j  ■ 

—  ••  •  - ..  ■  ..  *  .  »i  ! 


.C  COhi’%-Ti*i, 


S'dg.  1.  _  i'odule  in  the  encephsl  of  rabbit  89/V  (Kling  virus). 


_> ,  ncaulc  ferr.ca 


colls  cf  epithc-lioidc  1  aspect;  n,  nucleus; 


mononuclears  around  the  vessel  v;  1,  lymphocyte;  v,  vessel,  Hersctein- 
eosin. 


,c, 


j  i 


*&•  sis  studies,  finished  ir  July  1923  end  published  October  20,  1923 


• iOW  y  w  ii*  ;  £> 

’1),  co:  firmed  our  hypothesis. 


;.c:usliy,  the  cerebral  alterations  declared  in  the  rabbits^ inoculated 
•a’ 1th  th::  "Swedish  virus"'  vore  certainly  those  described  earlier '^by  Klir.g 
•  :r.d  his  collaborators :  Meningitis  with  none nu clears  of  thef cortex  end  of 
the  ccptuius,  perivascular  aisles  with  lysnphocy titeo .  ana  vith/iplnsmatic 
cells  (;n  the  level  of  the  meocccphe  litis)  and  nodules,  without 'veil 
defined  topography.  These  nodules  are  constituted  by  a  centrclizone  of 
:ells  of  an  c  itheiioid  appearance,  with  voluminous  nucleus .fand^ by  a 
peripheral  zone ,  rich  in  lymphocytic  mass  of  necrosed  cellularjidebris .in 
the  coni  or  of  the  nodule.  Cert' in  ones  of  these  nodules  ore /situctod  in 

■  .  . .  .  ■  .  ■: : ' 


•V  O  <£  '  •  (5SVv-  ‘-fisP^AL; 

;  .o^e.®i.©<£  '-ey-  o;  h  ,pi?P  ; , 

.-s  . 

‘  'sh'  ’  <3  ^ 


a ®y«?0  Q  ® 

.  •  •  -  .  \  «  ..••-*  ,  • 'ji  .  *  ■ 

•  V-H'  ■  •  ;• ;  <J  .  ■  ■  ■  ■■■  ■  j  - 

VNO  .C  CONiTAnrm,  : 

•  ^  V  . 

?ig.  2. _ hodulc  in  Iho  on  cephalitis  of  rabbit  9/T,  ihecul:  tad 

•■•'xto  th:  spontaneous  oncophaio-:.  yolitis  virus  of  the  rabb it  f Tv-^rt  v  o ^  . 

•  cauls;  1,  coll  of  cpit:  olicidal  aspect;  c,  £jicnt  coll  cohtci  nlr.j; 
pigment  (p);  voluminous  col!,  with  eccentric  nucleus,  containing  pi 7  jr.t ; 

- 1 U/ #  O...C  It)**  # 


(I.fW.UITI  and  l.lCCM'.U.  C.  .of  the  Sociot--  of  fHolofv,  89,  19^3. 

?•  773*  This  note  had  to  be  pro  cr.ted  to  the  -Society  of  Biology  in  the  loot 
seance  jf  July.  Circumstances  beyond  our  control  retarded  the  publication  of 
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the  neighborhood  of  cr.  obstructed  vessel  (cf.  fig.  1). 

Lov.  alterations  of  the  cans  kind  were  found  in  the  encophal  of  two 
riw.,its  :.noculeted  with  the  virus  of  the  epizootic  encephalitis ,  sent  by 
C.  C.  ;Tv-.»rt  (irsgr.er.t3  of  encephal  conserved  in  diluted  glycerin).  Here 
ero  the  results  furnished  by  those  experiments: 

Babbits  9/T  r.r.d  1G/T.  _  Ir.tro-ccrebrsi  ir.oculntion  October  6, 

l92:i.  Ho  clinics]  sign  spy-  rent  afterwards.  Ar.ir.clc  ere  sacrificed 
the  175th  day.  histologic; -1  c:::  miration  of  the  broir.  shows  the 
foj...cvir.g  lesions:  chronic  r.-.ar.ingitis  vith  mononuclears  of  the  cortex 
end  of  the  septuias,  peri-vascular  disks  under  cortexes,  absence  of 
: Acute  encephalitis ,  center:;  circumscribed  (nodules)  in  the  region 
of  the  hyppocasrp.  The33  centers  ere  constituted  by  a  greet  number 
of  mononuclears  encircling  a  central  zone,  formed  by  epithelioid  cells 
1  contain." ng  ocher  pigment.  The  centers  touch  some1  obstructed  vessels; 
the  neurons  in  tho  neighborhood  are  clearly  altered  in  their  structure 
(cf,  fig.  2  and  3).  Here  nr.d  there,  one  distinguishes  giant  cells. 


eecl  coni 
jyr.’phoc] 
cosir. .  1 


Jig.  .3.  _  Hobbit  9/1  (see  fig.  2).  ~£n c s ~~h a  I  section.  _____  r.,  nocro- 

jr  of  0  nodule  *  c,  colls  of  epithelioids!  aspect  { peripheivrl 
tic  zone*  c_(belo w’)*,  white  substance;  cn_,  nerve  coll.  Heratcin- 


The:c  iesions  seer,  to  be  mint  a  her.  to  the  nit  ere  t  ions  declared  ir.  the 
rabbits  inocult  ted  with  the  ercoviv-  lie  Swedish  virus'  cf  2Q1%  end  hi::  ccllrb. 
oratorc.  In  addition,  the  cnin  h:  who  are  stricken’ by  it  do  not  sear,  to 
roect  by  apparent  morbid  disorders,  thus  conducting  themselves  as  the 
rabbits  -infect od  with  the  Svedinh  germ. 


It  'cme  out  of  these  obser^cticns  that  these  11  sue  5 -hs.  lit  i  of  the 
rabbit ,  !  .revoked  by  viruses  of  diverse  origins  *  hires n  lethargic,  cucsrhsl- 
inis,  spontaneous  enoephaiic-mycilitis  of  tie  rcVoit,  general  paralysis  (1) 
have  not  i  j  re  in  common  with  scute  encephalitis  which  d.at ermines  ir.  the 
a:  "Q  ;  ri  -rl,  the  ones- hr  lie  virus  of  Levcditi  find  Ilr.rvisr,  of  koerr,  of 
3- :rgor ,  :f  Schnabel,  or  t'.-ie  diverse  rootr techs  of  herpetic  germs .  The. 
ciir  icr  ~  evolution  of  the  malady  are  the  c hi  rrctsristic  of  the  lesions 
arje  something  else  entirely. " 

Hut  her  more,  the  resemblance  between  the  histological  modifications 
of  epizootic  encephalitis  on  one  hard,  of  the  malady  provoked  by  the 
Swedish  virus,  or.  the  other  hand,  was  at  such  a  striking  point,  that  there 
was  no  longer  room,  to  hesitate;  the  sane  a  tic]  epical  ng«rvt  hod  to  find 
itself  an-  the  origin  of  these  two  morbid  processes,  considered  until  then 

ifr cm.  there,  the  r.ecassity  to  discover  this  agent. 


•J  UO  wv 


‘y  distinct. 


Filterable  virus,  or  visible  microorganism?  In  one  case  as  ir.  the  other, 
experiments  o.  crossed  immunity ,  or  precise  morphological  studies  fc>  d  to 
bring  a.  convincing  demonstration. 

.j  i,  . 

Thun  vc  undertook  res  sorer  :s  ir.  this  path.  3etv:eon  tim.se,' appeared 
a  work  b;  Lccrr  ar.d  Zdansky  (2)  I  April  l923irogsrdir.g  the  same  question. 


(1) 

ia  rabbi-' 

long  inc: 
marked  pi 
one  deck; 
vascular 
(our  met', 
between  i 
of  the  r: 

Hec< 
declared 
rabbits  : 
of  ar.oth; 
iao,  3a-z 

(2) 


p .  1779)  observed. 


IIXUT  arc  13IZ3R  (munch.  med.  bcch.,  1922,  no.  j 
•s  inoculated  by  testicular  method,  with  emulsions  of  brain  of 
aralytics,  lesions  resaer.blir.g  these  described  above.  After  a 
ibatien  (two  to  three  mouths) ,  the  cerebrospinal  liquid  shows  a 
.oiocytccis  (despito  a  general  normal  state)  and,  ir.  the  encephal, 
.res  "lesions  of  the  general  paralysis"  (Plant) ,  to  know  peri- 
disks  end  inflammatory  modules.  Total  absence  of  Treponemas 
.oa,  modified  by  Juhr.el).  Cue  was  struck  by  the  ressem.blar.ee 
;his  experiments  1  infection  and  spontaneous  once., ha lc-myelitis 
bbit . 

sr.tly,  JAI-SEL  and  ILL33T  (Ivlin.  V.'och. ,  1923,  no.  37,  p.  1?31) 
lesions  rossen:biir.g  those  of  spontaneous  er.ee. halo-myelitis  in 
inoculated  with  encephal  originating  from  a  case  of  uremia  and 
:r  case  of  bi Ison's  malady.  Of.  the  works  of  aOFFIulIG  (Toliclir.- 
■cne  praties,  30,  1923,  P-  2$). 

DC23S  and  ZIAkZuY.  S»;:v :ein oriache .  mud . .  Voch.  ,  1923,  r.o.  X!;.. 
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:  erthors  study  the  preparations  of  Kline  (rabbits  inoculated  by 
method,  with  the  "Sved lah  virus"  of  passage)  and  confirm  his 
10  logic  si  observations.  They  declare  the  prosor.ee  of  nodules 
xts) .  whose  periphery  is  constituted  by  lymphoids  1  elements , 
iidsl  cells  end  giant  colls,  /whose  center  is  necrosed.  Docrr  end 
choirs,  further,  thet  these  r.odulcc  do  not  exist  in  the  nevraxo  of 
ejects  deed  of  epidemic  encephalitis,  and  that  they  ere  not  present 
ie  brains  of  rabbits  inoculated  with  encephalic  motericls.  Of 
3  grar.ulav.ota  car.  he  disclosed  ir.  the  er.ee  phai  of  animals  never 
sen; '  injected  with  encephalic  virus  \cf.  Keuburger  (l)j.  And  to 
:  "It  seems,  up  until  a  certain  point,  believable  that  this 
atosis  is  0  parasitic  ms IccLy  of  the  rabbit,  completely  independent 
encephalitis".  It  is  worthy  to  remark  that,  in  this  work,  Doerr 
sky  do  not  establish  ary  relationship  between  the  malady  of  Idling 
tar.eous  encephalitis  of  the  rabbit. 


About  a  month  after  the  prcvsr.t'  tion  of  our  account  to  the  31  o  logy 
hccietv  (October  20,  1923;  Bovorbor  17  and  24,  19 23) ,  appeared  a  long 
memoir  : f  j?le:-:r.er  (2),  or.  the  etiology  of  e,  idemic  encephalitis.  I11  this 
memoir,  the;  author,  studying,  in  his  turn,  the  "Swedish  virus",  makes 
some  reserves  on  the  subject  of  its  encephalic  origin.  Actually,  the 
cerebral,  lesions  observed  by  •K.lir.g  can  be  met  in  rabbits  never  having 
received  human  encephalic  material,  even  never  having  been  injected. 

'Jlexner  recalls  the  cbservaticr.a ,  already  mentioned,  of  Bull,  Oliver,  Twort , 
ar.d  cites  in  particular  the  dec !•  rations  of  his  collaborator  Kc  Cartney, 
who,  it.  ah  cut  *5°  p.  100  new  rabbits,  examined  at  the  Rockefeller  Institute, 
reveals  seme  alterations  of  chronic  r.evrexitis. 

!  ■  .  ;  '  •  •  • 

TV.  5  memoir  of  Me  Cartney  (3)  appeared  elsewhere  in  January  1924. .  It 
only  co  its  ins  confirmative  documents,  that  which  frees  us  from  analyzing 
it  here  in  detail. 


TV. 3  two  works  that  have  just  been  cited,  one  before,  the  other  after 
our3,  vara  thus  clearly  conform  to  our  conception  concerning  the  etiology 
of  encephalitis  provoked  by  the  Swedish  virus.  However,  it  is  the  discov¬ 
ery  of  the  pathogenic  agent  that  put  on  end  to  the  discussion,  in  demon¬ 
strating  the  identity  between  spontaneous  epizootic  encephalitis  and  the 
generality  of  encephalitis  of  chronic  nature,  provoked  experimentally 
in  the  rabbit  by  inoculations  of  varied  materials,  of  human  origin  or  other, 
A  few  vords  on  the  facts  of  this  discovery. 
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?/-C.'o  OF  T.T2  DISCCVI2RV’  C?  free  itcaocn  cuhlcull .  ETIOLOGICAL  AGi&T 

C..’  irlZC.iT-C  SkCKHlbllTIS  Cf  T.M  ff.£B'if .  _  V’c  have  explained  this  history 

in  a  short  note  inserter  in  februar;/  2924  1*"'*  the  iSchwsizerische  mad . 
’..'schcnschrift  (1);  vs  ere  reproducing  it  in  these  Ar.r.ales .  adding  there 
the  works,  sir.co  -ublishcd. 

In  October  1923,  ve  proposed  to  study,  again,  with  the  aid  of  further 
perfects'  .Methods ,  the  his  to  logic  cl  details  of  cerebral  lesions  in  rabbits 
inoculated  with  the  "Swedish  virus”  cf  passage  (Kline  rootstock),  the 
s or. tone  ;us  encephalitis  virus  'rootstock  T wort )  on d  the  virus  isolated 
f -’on  human  cr.ce"  ha  litis  by  Thslhir.er  (2),  in  the  United  States  ,  further 
moro,  we  would  wish  to  compere  those .  lesions  to  those  that  the  rabbits 
sent  fres  Sweden  by  Hr.  Klins  could  present ,  to  which  we  had  inoculated, 
by  cerebral  method,  the  encephai  of  a.  Parisian  rabbit,  su nr.es od  i nd emn i f i ed 
'lee  p.  o?i).  In  the  course  of  these  researches,  wo  discovered,  first  ir. 
the  animals  belonging  to  the  Kllng  serie,  next  in  the  rabbits  stricken 
with  spe  Ytoitecus  once;  hr  litis;  or  with  the  Thelhimcr  .malady,  finally  in 
tie  SVroc-ich  rabbits,  particular  elements ,  whose  parasitic  nature  left  r.o 
doubt.  In  fact,  the  morphology,  the  topographic  disposition  in  relation¬ 
ship  with  the  cerebral  lesions,  the  coloring  reactions,  the  mode  of  evol¬ 
ution,  p  srmitted  to  affirm  that  it  was  there  a  Question  of  a  proton  oar. , 
in  parti  rulr-r.  of  a  ICisros^cridi.:. .  in  strict  etiological  relationship  with 
ho  histopr thoiogic' 1  manifestations  cf  the  infection.  The  fruit  of  our 
tuciics  'ics  recorded  ir.  a  eerie  of  0  looted  notes,  from  Kovenber  12, 
I923,  at  tht-Acndamv  of  fcior.ce:-.  cr.d  at  the  -Isciotv  of  Blolo.-yy.  Here,  in 
a  few  woods,  is  the  object  of  these  Kates ; 

a.(l)  The  microorganism ,  which  we  are  calling  ilrcgrhrlitozoan  cuniculi 
is  found  in  rabbits  inoculated  with  "Swedish  virus",  Ths ihim.er 1 s  virus  and 
in  the  c  air.:. Is  stricken  by  epizootic  encephalitis.  It  is  the  same  every¬ 
where  a:.i  seems  tc  belong  to  the  group  of  protozoans .  This  parasite  forms 
cysts  containing  spores,  of  which  we  give  a  precise  description  (November 

*£i  */“.<  Jt 

'o.(2)  Presence  of  cysts  far  from  encephalic  nodules;  breaking  out 
cf  these  cysts  and  formation  of  granuloma to,  at  the  level  of  which  the 
spores  :  re  or.  gulfed  by  the  macrophages ;  possibility  of  study!:  5  the  pc  recite 
cn  smear  preparation,  ’.ve  will  consider  the  Knee  whs  2  1 cz  on  r.  curs' cull  as  s 
protozo:  n  belonging  to  the  group  of  ~i  crosnor id  la  5 .  Here  arc  the  conclus¬ 
ions  wh:  ih  unroll  from  this  second  note:  "The  presence  of  c.  same  mars  rite. 


(I]  UVjOITI ,  KICCiAU  and  Kish  SCKC2S.  C.  B.  of  The  j cademv  cf 
Kcier.ce  .  1??,  I923 ,  n.  9S3,  starco  of  lev  ember  12. 

(2*;’  LiVADITI,  nice  IIP  ant.  Mss  CCKCKK .  C.  2,  of  the  Sncje tv  of 
jiiolc'r/  89,  19*23,  p.  98/1,  seance  of  I.ovember  17. 

(g.  LSVADITI,  KICCLALS  and  Kiss.SCHOdk.  C.  2.  of  the  Cor  he  tv  of 
isiolo -y .  £9,  I923  ,  .  .  Ijg7 »  se: :  ce  of  --jce.-i.ber  8 . 


1 07. Di»i  cur.icv ] i  ,  i.n  the  encephala  of  rabbits  stricken  by  the 
evoked  by  Kline's  Bwea sh  encephalic  virus ,  of  rabbits  infected 


h  the  virus,  called  encephalic,  of  ‘fbclhimer ,  and  .also  of  rabbits 


conterdr.:, ted  vith  the  spontaneous  episootic  encephalitis  virus  of  Bull , 
Oliver  aid  Tvort,  nerr.  its  to  identify  these  three  maladies.  Kline,.  ■  Be  vide 


and  lilionquist,  as  veil  as  Thnihimor,  thus  had  worked  with  the  spout: n- 


f  the  rabbit,  while  they  thought  to  have  in  their 


.rus  of  human  encephalitis,  which  is  filterable  and  invisible. 


as  we  ha:  shown  it  to  be  from  1920 .  May  we  add  that  Encephelitozoan  curd- 
c«li  had  never  boer.  found  on  sections  of  er.ceohals  of  infected  rabbits, 
by  cerebral  .method,  with  the  encephalitis  virus  of  Levaditi  and  Horvier, 
or  with  the  herpes  virus"  (November  17,  1923); 


C » (j; )  Description  of  kidney,  corebr:  1,  hepctica  and  splenic  lesions. 
Presence  of  3r.ee -ihslitosoar. .  cuniculi  in  the  kidney  (on  smear  preparations 
and  sections).  Tour  illustrations  show  the  aspect  of  the  parasite  on 
sneer  preparation  and  its  disposition  in  relationship  with; encephalic 
alteratims,  in  the  rabbits  stricken  with  spontaneous  encephalitis,  or 
inoculated  with  Thaihimer's  virus  ( Be c ember  8,1523); 

d. (l)  Existence  of  Srcerhslitozoan  cysts  or.  the  interior  of  epith¬ 
elial  ceils  that  cover  canalieuli  of  the  renal  papillas.  These  cysts 
break  an-:  the  spores  penetrate  in  the  light  of  the  cenaliculi,  to  be  poured 
forth  outside  by  the  urine.  The;  examination  of  the  urine  of  contaminated 
animals  permits  to. verify  0  variable  number  of. sporaa.  The  pro pc got ion 

of  the  r.  l:dy  is  :r.ade  by  the  intermediary  of  these  spores,  which,  present 
in  the  u.aina,  soil  the  alimentary  materials' and  penetrate  with  them  into 
the  stomach  and  the  intestine.  The  s .-orta neons  contamination  sagas  thus 
to  affect  itself  by  the  digestive  tract .  Erconhalitozoan  is  virulent 
for  the  rouse  (January  7,  1924) ; 

e. (2)  Evolution  of  the  I-'icrosnoridia  in  the  mouse.  Morphological 
study  of  spores,  their  presence  in  the  peritoneal  cells  and  in  the  Kupffer 
cells  (liver)  (January  26,  1924); 


(1)  IE7P.DITI,  KICOLhU  and  Idas  SCIIOEN.  C.  ?..  of  The  Academy  of 
Sciences .  178,  1524,  p.  2p6,  sesr.ee  of  January  7. 

(2)  127ADITI ,  KlCOIi.U  and  Miss  SCH03N .  C.  E.  of  the  Society  of 
Biolomv.  ijO ,  1924,  p.  194,  seanc  e  cf  January  2o. 

(3)  L2V7LITI,  KICOU-U  and  I-dss  3CHCSK.  C.  E.  of  the  Society  of 
Bio;-  89,  1923,  p.  1157,  sconce  of  December  6. 


Ccnpsrii 


f ■.(■:.)  Coloring  and  histccham.ic  reactions  of  Sr.conhelltozosn  spores . 

5  between  tho  morphology  of  these  spores  end  that  of. the  hicro- 
SToridie  of  tho  seeks  (Cin-;ea  dai  3  levskyi) .  studied  by  Guyenot  ar.fi  Seville (4) 
I] lustrai ions  representing  the  details  of  structure  of  spores  of  the 
■■■'■>  pros you  ifiia  and  a  part  of  its  evolutive  cycle  (rr.icrcr.uc laus  panspor¬ 
oblasts).'  j  Receptivity  of  the  rat  cr.d  cf  the  dog.  Presence  of  Sncsnhsli- 
tezosn  ir.  spontaneously  ccntsmirr  tec  rats.  Study  of  the  hereditary  trans¬ 
mission  of  .infection  in  the  mouse  (March  15,  1924). 


There  are,  ir.  resume,  the  facts  established  by  us  or.  the  subject  of 
etiolbgic? 1  re loti unships  between  Snceuhs Iltczoa  n  cuniculi  and  chronic 
encephalitis  of  the  rabbit,  whatever  be  the  origin  of  this  encephalitis, 
s; onteneous  infection  or  experimental  inoculation. 


bhat  was  known  of  this  car:  site  before  the  publication  of  our  first 
*  Sciences  (Kover.ber  12,  1923)^  A  single  work, 

;is  provoked  in  the  rabbit  by  tho  riling  virus,  and 
istiens  or.  the  subject  of  the  presence  of  particular 
sphcl,  had  appeared  in  April  1923;  it  was  signed  by 
L.  crt.).  These  authors  stained  with  intense  stain 
r.ethod  the  sections  of  brain  that  idling  had  sent  to 
liscoverefi  corpuscles,  whose  nicrobic  nature,  far 
:o  them,  was  only,  ir.  their  opinion,  at  the  very 
.s  the  description  that  they  give  of  those  ccrr-.uscle: 
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alcn.g  formations  of  1.5  to  3  microns,  colored  in  red,  of.  variable 
aspect,  r;re  accumulated  ir.  the  opitholioidai  ceils  which  occupy  the  center 
of  the  roculcs,  ard  above  all  in  the  necrotic  zone  cf  these  nodules. 

Beside  the  egg-sht pod  cr  elongated  corpuscles,  one  finds  other  ones  which 
appear  joier  at  the  twe  extremities,  cr.d  still  other  ones  that  are  incurved. 
One  can  verify  a  nuclear  formation  bo  it  in  the  center  of  "the  corpuscle , 
or  near  one  of  the  poles." 


Doerr  and  Zdar.sky  verify  these  corpuscles  in  the  pr  ot  op  Is  sms  of 
epithelioids!  ceils.  Analogous  formations  had  beer,  found  in  tho  er.cenhal 


(3)  LifVADlTl ,  KICCLMJ  and  kiss  DCiiCSK.  C.  R.  of  the  Society  of 
Biolcmy.  40,  1924,  p.  662,  sesr.ee  of  lurch  ip. 

(4)  GCYiKCT  and  kAVIULB.  g-  5  ■  s  Review  of  Zoolosv.  30.  1922,  no.  1. 
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C'-'  c  rsb1  it  that  hi  d  been  inoculated  vith  a  rootstock  of  encephalic  virus 
“hssel  I':",  by  ir.trs-cerebrcl  cothod,  and  which  hoc’  beer,  sacrificed  four 
months  li  ter.  •  ■;  ; 

Thu.:  it  voo  a  question  of  corpuscular  formations  appearing  to  offer 
c  certain  structure  er.d  lying  in  the  middle  of  granulomatas .  I\o  cystic 
fiispesit 5 on  is  mentioned  ir.  this  verk;  it  is  a  question  neither  of  the 
presence  of  the  rdcrcergmism  f hr  from  the  nodules- *  in  full  car ebrcl 
substcr.c: ,  nor  of  the  least  mor;>ho3 ogicn  1  detail  observed  in  ameer  prepar¬ 
ation.  further  more,  the  uti lined  methods  of  coloration  (hemetein-Zocene 
a-:  first,  Ziehl-Xeolsen)  next ,  shoved  that  the  forma tiers'  in  Question  yore 
c  loan?’'  pjf  r_a  rcid-fnat  nVipr^ctnr.  As  for  the  interpretation  that  Doerr 
cud  Zd&n’ky  accorded  to  the  corpuscles  observed  by  them,  here  it  is  textual! 


"Th 
bp  sever 
3v.t  a  qu 
question 
tally  vh. 
fatty  el 
occasion 
vvocedur 


corpuscles  described  could  (1)  be  microorganisms,  opinion  shared 
1  specialists  to  whom  ve  have  shovn  our  •  -reparations  lass  December. 
:te  particular  prudence  imposes  itself,  above  all  when  it  is  a 


iiy  i.  y  ^  u  a  u~  -  w  w  u  A  k-  v  •  v  V  ■  j>.  w  ^  ^  w  v 

to  realize  all  of  the  desirable  control  researches  end  to  utilize 
-  r.  rt-P  ftrt’im'fttir.r  rter—i.ttir,"  to  form  late  a  clear  cninion.  The 


It  :: e suits  from  it  that  if  f'oerr  and  Zelensky,  saw  on  Kline’s  sections 
the  mere  or  leas  altered  spores  of  fincarhs  litezoar.  cunlculi .  they  gave 
bi.t  one  inexact  description  of  their  tinctorial  affinities,  since  they 
ts Ik  of  acid-fast  character,  vhich  is  contrary  to  reality,  further  more, 
t'  ey  aid  not  affirm,  vith  all  of  the  certitude  desirable  in  a  similar 
oc curer.cc,  their  parasitic  nature,  still  less  the  characteristics  vhich 
me ke  of  them  protozoans  belonging  to  the  group  of  Microsporia las. 

It  is  only  cu  Hoc  ember  27,  lpv-3 ,  mere  than  a  :r.or.th  after  the  pub  lic¬ 
et  ior.  of  our  ilcte  to  th.c  hce.clemv  of  ocier.cos.  and  when  cur  three  first 
ccnr.runici.tions  had  already  appeared,  that  Coerr  and  Zelensky  (1).  returning 
to  the  question,  confirm,  the  microtic  nature  of  formations  observed  in 
Ajril  1923.  This  time,  they  describe  the  cysts,  of  vhich  they  give  on 
illustration,  and  realizing  that  the  acid-fast  character,  mentioned  in 
their  first  work,  is  nothing  less  than  certain.  Doing  given  that  all 
this  vas  demonstrated  by  our  former  works,  or.e  asks  himself  for  vast  reason 


(1)  Underlined  in  the  text. 


(1)  tjcurr  end  Z^hhUkY. 
December  1923,  p.  IIS9. 


Seh*.  cizarische  mod.  V.’och.,  Yo.  52,  27th  of 
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Doerr  er  1  Zdonsky  pretend  to  describe,  in  this  second  Memoir,  a  *row 
parasite «.  (Haute  konnanvlr  ubar  ainan  NBUHfri  FARA2>ITi£N  barlchtan .  etc.)* 

e  e 


Our  re6eorchea  wore  nearly  finished,  when  ve  found,  in  e  recent 
publication  of  Mo  Cartney  ( loc.  clt . )  .  a  bibliogrcphicel  indication  of 
higher  Jiterest.  It  concerns  a  work  of  J,  Wright  end  2.  Croighaed  (l), 
Of'peerec.  in  July  1922  and  concern  ir.c  the  study  of  en  infectious  driving 
rsrclvsi  3  of  young  rabbits.  Thi;  o  cuthors  tried  to  trnnsc.it  infantile 
pcrelysj 3  to  rabbits,  without  acce.s  elsewhere,  end,  in  the  course  of 
theae  t<  itetives,  obsorve  a  sponteneous  infection  manifesting  itself  by 
drowsinc is,  tremblingn,  pcrelyais,  end  terminating  itself  often  by  deoti. 

The  nervous  system  of  theae  young  animals  show  inflammatory  end  necrotic 
leaiona,  in  the  neighborhood  of  which  ona  declares  corpuscles  having  the 
aspect  of  illustrated  elements.  These  corpuscles  contain  one  or  two  light 
yeeiclen,  ere  4  microns  in  length  and  l.j>  microns  in  width,  ere  colored 
by  the  Cram  and  have  a  relative  scid-fcst  character.  Further  more,  V.'ri  .ht 
end  Craigheod  declare  the  seme  fon.iotions  in  the  renal  cells,  in  the  light 
cf  oenalioulus  of  the  kidney  end  also  in  the  urine  of  infected  animals. 

The  authors  conclude  thBt  it  concerns,  in  the  species,  a  microorganism 
belonging;,  very  probably,  to  tbs  group  of  protozoans,  in  etiologiccl  rela¬ 
tionship  with  the  spontaneous  malady  of  young  rabbits,  malady  of  which  the 
jropagation  would  tnk<»  place  by  the  intermediary  of  the  urine. 

The  comparison  of  microphctogrnphias  thet  illustrate  the  work  of 
bright  »  nd  Creigheed  end  of  our  preparations  show  a  striking  ressomb  lrr.ee 
between  d!rc»rhr.litP7oan  cunlcu  1 1  and  the  microorganism  observed  by  the 
American  authors.  Everything  brings  one  to  believe  that  e  izcotic  paralysis 
cf  young  rabbits  is  only  a  particular  form  of  sponteneous  encepheiic- 
n.yelitin,  studied  by  dull,  Oliver  end  Twort,  end  that  the  etiologiccl 
agent  in  the  stria  ir  the  two  morbid  procesr.es. 

If,  in  the  future,  the  hypothesis  of  the  identity  between  the  pcrelyais 
cf  the  young  rabbits  and  eponteneous  epizootic  encephalitis  found  itself 
confirmed,  we  world  regret  that  at  the  Sncanhc  litnznan  pup i cull  denomination, 
proposed  by  us  to  designate  the  etiologiccl  egent  of  epizootic  encephalitis, 
the  name 3  of  Wright  end  Creighecd  could  not  be  added.  The  j^icrr.aneri  ill 
that  provokes  encephalic-myelitis  of  the  rabbit  bad  to  be  celled  Encenhel- 
itaapan  aimiaull  (nov.  apeo.)  fright  and  Craighead)* 


1)  WaiGHT  Bed  CRAIGHEAD.  Journ.  of  axnarlm.  Mad. .  36,  1922,  p.  185. 


CHAPTER  II 


EXPERIMENTAL  OTOEY 


I.  ENCEnUUTC&OAN  CON1OTU  IN  RELATIONSHIP  WITH  THE  "SWEDISH  VlRtXi". 

General  ramr-rke .  ^  Experimental  study  of  the  etiological  role  of 

Ehcanhr.  l*to2oan  cunicuU  implies  the  two  following  reserves* 

1  '’he  existence  of  6  epizootic  infection  in  the  rabbit,  infection 
whose  froquency  seems  to  very  following  the  regions  and  the  reerings,  fact 
thet  in  overy  tentative  of  trenemiasion  by  inoculation  one  must  keep  In 
nind  the  possibility  of  a  Spontaneous  contamination  of  supposedly  fresh 
animals.  Luckily  our  stocks  of  rabbits,  originating  from  the  ferisier. 
region  h  :vo  shown  themselvee  to  be  exempt  from  epizootlo  encephalitis 
except  for  a  few  very  rare  exceptions.  In  fact.,  on  nearly  700  oncephels 
examined  on  omaar  preparation  end  on  sections  since  the  discovery  of  encep- 
halitozc in,  we  have  only  met  three  of  them  showing  characteristic  lesioos, 
as  veil  us  parasites.  It  results  that  the  causes  of  error  in  the  inter- 
pretotioi  of  our  results  ere  reduced  to  the  strictest  minimum.  It  is 
not  of  t le  tome  results  in  experiments  on  the  mouse,  animal  in  which  thu 
corataral  Micros nor i dins in  ia  infinitely  more  frequent,  as  we  will  see  later 
cn. 


2  The  evolution  of  spontaneous  encephalitis,  or  of  chronic  enceph¬ 
alitis  provoked  experimentally,  is  of  the  slowest  (Kling  rr.d  his  colla¬ 
borators).  Slow  also  ia  the  cerebral  development  of  the  EncerhaUtozoaL-., 

It  la  generally  necessary  at  least  ore  end  one  half  months  to  two  months 
in  order  that  the  encephalic  alterations  become  appreciable  and  that  the 
jeresito  car.  be  disclosed  on  the  smear  jjreporaticn  and  on  the  sections. 

It  follows  that,  if  one  practices  inoculations  on  a  great  number  of  rabbits, 
it  is  necessary  to  keep  track  only  of  the  results  furnished  by  the  animals 
that  survived  beyond  fifty  to  sixty  days. 

Ve  would  conform  strictly  to  those  indications  in  the  interpretation 
of  our  experimental  data. 

The  protocol  I  (see  Annex)  above  that,  among  the  rabbits  inoculoted 
with  Kl.ing's  Swsdish  virus  (rootstock  Henriksson,  seventh  generation  -J- 
rootstock  Korl,  I  S,  second  geroration,  of  October  6,  1922,  conserved  in 
diluted  glycerin),  two  presented  intense  lesions  of  the  brain  end  also 
parasitise  disclosabla  on  sections.  Cne  of  these  enimols  was  sacrificed 
one  hundred  five  days  after  the  inoculation;  the  other  had  been  exrmir.ed 
the  one  hundred  fourtsanth  dey. 
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The  cherooter  of  microscopic  mod  if  ications  end  the  morphology  of 
Enceihr-l  to? non  correspond  to  the  prrticuleritiea  of  the  seme  lesions 
end  pert  iltee  declared  in  the  r  'obits  stricken  with  spontaneous  encephal¬ 
itis  (of,  Pit  to  III,  fig.  2  aid  7). 


_  II.  Snoerhp.  1  it.nrnrn  cuninull  IN  RKLf.TI  UNSHIP  VITK  C.  C.  TWORT 'S 

SPONTANEOUS  fi.CEi  liALIC-MYEUTLS  C?  T:fE  RABBIT,  ENUIISH  FOCTtTCCK) .  _ 

Tie  firs;  glycarined  virus  sent  by  I't.  Twort  served  at  t’.e  intrc-cerebrol 
inocul.'t  on  of  rabbits  9/T  and  10; /T,  of  which  the  cliniocl  end  anatomicc!- 
pstholo£  icel  obcervetion  was  ex  osed  pege  662,  In  both  of  them,  Encooh-  )1- 
tozoen  vis  found  on  the  level  of  encephalic  nodules. 

Further  more,  in  December  1923,  C.  C.  Twort  was  kind  enough  to  confer 
upon  us  in  London  one  of  his  a,  ontnreously  contaminated  rabbits.  The 
brain  oi  this  animcl  (discreet  leoims)  wes  inoculated,  in  the  fresh  st-te, 
in  6  rathits,  sacrificed  or  deed  fro-:  the  forty-second  to  the  or.e  hundred 
second  d.iy,  5  offered  peresites.  These  last  mentioned  were  present,  now 
in  tho  ricephel,  now  in  the  kidney.  Two  rebbits  had  e  pareaited  nevrexe, 
while  tt  ."ee  others  showed  cy9ts  in  the  renal  epitheliums. 

lit.  fiaUlsh  alx.ua  thus  aAcia  itlriulftal  Xsx  Ilia,  xatih.lt a  a!  tha.  Xiciaiat 
xafllca  ( 1)  • 


II-:.  .  KnCT  hclL 


<iiati  .:d'-:i?  wit.:  er  'd 


■VIRUS  Thelhimer  (Milwaukee)  inoculLtes  rebbits  with  materials  orig¬ 

inating  fron.  human  encephalitis  cs  .»o  (liquid  cerebrospinal),  or.d  dec  loros 
some  lesions  of  the  nuvraxe  resse. -biing  elteroticns  of  a,  icootic  or.cep- 
belitis  (r.eringitis,  peri-vascular  end  nodule  disks).  The  author  hovevar 
vas  pert, jaded,  liko  Kling  and  hie  Co llcborctors ,  to  heve  experimentally 
tronsmil  sea  lethargic  hunen  encsplu  litis  to  the  rabbit. 


(1)  Concerning  this,  we  vsr.t  to  attest  that  C,  C.  TV. COT  sew  Erca;h- 
f  H  tozm.n  niir.ici]  before  the  first  ubliceticns  of  DOSilR  and  ZLA.0KY  ar.d 
cf  LSVALITI  and  his  collaborators.  Ir.  fact,  et  tho  time  of  our  voyage  to 
Icndon,  in  December  1923,  C.  C.  TV. CRT  showed  us  sections  of  ercephal  cental 
jr.g  parasitic  cysts.  Convinced  of  tiie  f i lterebility  of  the  spontaneous 
encephalic  virus,  C.  C,  TWOOT  had  considered  these  cysts  as  a  secondary 
infection,  without  etiological  relationship  with  the  malady, 

(2)  THALHIKfiR.  Archives  of  Neurology  find  Isvchietrv.  5.  1921, 

I .113;  f,  P.  266. 
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Fig.  4.  _  Cerebral  nodule  in  rabbit  6/Y.  Thap.hir.:er  V:.rus. 

.a,  norvo  colls;  jjl,  plasmatic  colls;  X,  fusiform  cell;  it,  cyst  containing 
Sncqrhr  Litc7oan.  Giemsa  coloration* 


Mr .  Thalhimer  was  kind  enough  to  send  us  several  samples  of  his 
virus,  conserved  in  diluted  glycerin.  The  inoculation  of  this  virus  ii.  tiii 
rabbit  '.urnished  us  with  results  consigned  to  Protocol  III,  Cne  sees  there 
that  2  rabbits,  6/Y  end  5&/V.  inoculated  by  cerebral  method  with  rootstock 

Thelhinur  400  4  2.  were  sacrificed  the  one  hundred  fifty-seventh  day. 

both  of  them  presented  carebra.'.  and  mesocephelic  altaretions,  consisting 
:.n  meningitis  with  inononuc leern ,  peri-vascular  disks  and  nodules  containing 
r.urioly;  ed  polynuclaers.  Typical  parasites  were  distinguished  in  the 
■jncephn*  of  the  rabbit  6/Y  (cf.  fie.  4). 


It  results  from  it  that  Tiudhi  rr.y  ,  XUsa  lilius  and  his  so1  labors  tors  ■ 
believe-.  is.  have  in  Mi.  rabbits  human  encephalic  virus,  vhi ;a 

omtU'.  11'-  iia  a&s.  in.  jcas.Bn&>  oL  15n  epizootic  encephalic  .term. 


XV..  _ enui nil i  .  ETIOLOGICAL  AGEUT  OF  EPIZOOTIC 

;1NC2IIL‘..-ITE  OF  THE  HAB3IT,  PARI-IAK  ROOTSTOCK. 


A. 


IKGCBL..TIGN  BY  IhTRA-CERSBRAL  method 


21. 


a)  Our  first  experience  cf  transmission  was  made  with  Parisian  virus 
or.  rabbets  of  Lived  ich  origin  ( Il-otocol  IV),  besides,  crap  lately  unknown  to 
vs.  In  fact,  persuaded  since  July  1923  that  the  oncephelitia  provoked 
xVj.il..'  £  UU  Vl!  is  collaborators  vre  due  to  the  localisation  of  the  sport: r- 
oous  encephalic  virus  or.  the  ncvrrxe,  still  unknown  at  this  epoch,  loca  1- 
r.zatian  facilitated  by  a  traumr  tism  of  the  nervous  systom,  v;e  proceeded 
ir.  the  following  manner < 

Fr.ra  the  3tock  of  12  younj  Swedish  rabbits  cent  by  Mr.  Kline,  wo 
jolecto  10  of  them,  which  we  ir.ocul  ted,  by  oerebral  method,  from  fragments 
of  encehel  of  a  Parisian  rebbit  supposed  fresh  and  that  had  just  boen 
:ccrifi:ed  (rabbit  30/V).  be  had  thought  thus  to  ronlize  this  traumatism 
of  the  'rein,  destined  to  make  the  tension  center.  The  10  rabbits  vein 
.'.eft  alive  until  the  beginning  of  October  I923,  and  it  is  then  only  that 
V-.  ex.  mined  the  brain  of  rabbit  jO/V,  considered  indemn.  Kow,  v.e  discov¬ 
ered  th:re,  not  only  the  chara.ctoriatic  lesions  of  spontaneous  encephalitis, 
but  still  Sr.ce '.ha lito2ocn  cunic.ill  cy.ts  (seo  fig.  5  tad  &)• 

This  exonin;  tion  showed  to  re  thus,  after.crds,  that  ir,  rer  lity  the 
10  Swedish  rabbits  had  been  ir.ocul.-  '  ed ,  not  v.ith  a  r.orrnl  eau.l cisr.  of 
cepha'  ,  but  with  a  sue  pens  ion  of  rovrr-xe  cor.tc:  ring  the  poo  of  s.-ortan- 
ucus  er- epha litis ,  Frrisian  roc"  tack. 


Th  result  0.'  this  first  «•  crirer.t  is  recorded  ir,  ITotccol  IV.  Cr.e 
sees  th.ro  that,  ts.or.g  the  10  ir.ocul  tea  rabbits,  dc-d  or  aacrificod  from 
”.he  eip  ty-third  to  the  two  hundred  ferty-oighth  day,  two  only  wore  oxa.-pt 
from  cetebrrl  lesions  (rcbbit3  31/V  rr.d  39/ V ,  sacrifice..  the  eighty -third 
and  the  two  hundred  forty-eighth  day).  They  see,  to  hero  osetpou  frc.;, 

•-.he  irf.ction  until  then.  A  tV  ird  rabbit  (rabbit  32/V,  dc  .  the  eight,  third 


Fi".  3.  _  iidH3CV,  atricr 
with  e,'Oi.tarocus  once./.;  Iviio, 

r  riaim  rc.ot.loc'..  f_r _ _J. 

section.  _,  :  os.cr.ac  1j;  r ; 

H,  ..olyr.uclenr ;  bojianii cf 
raectiOi.  crou.-.u  a.,.  s..cr  ,  .  — 
t'-zo-y  cyst  (!x);  or.  the  wail 
of  the  cyst,  a  cell  vita, 
flattened  nucleus,  fix  a  math: 
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d:y),  of  'ered  er.caj-helic  cltero  uinr.c,  vithout  detectable  parrcitcs  on 
1 13  sect  ..ns.  On  the  other  hen-1,  in  the  7  other  onimels,  we  observed 
lasions  ;.rd  2rcs-  h:  litazocn.  be  it  it  the  brr.in,  or  in  the  kidney,  or  in 
tie  two  argtr.s  t 1  the  seme  time,  There  vao  thus  infection  in  70  p.  100 
cf  the  c:. sos.  Here  are  the  results  obtained,  following  the  excm.inod 
orgcni 

Brsin t  7  positive  cases  or,  10  ,  .  . . .  .  70  p.  100 

kidnov  i  4  i-ositive  cases  on  7  ••••••••••  5®  P*  -00 


One  muct  note  that ,  sn.  at  K  '-.i .  r.-.  a  c r  n  doc  lsra  cerebral  rlterr.tlcns 
r  otlcc't  'a .  vithout  bt-lr.r  rbla  ;c  net  ica  E’.CiSKb'iUTOZOl.k  Q2.  tha  sections . 
Tiat  ia  inderetcndeble ,  if  one  ickor.  into  account  the  two  following  cen.aid- 
eretient  : 


Fii  »t,  the  microorganisms  being  deposited  by  groups,  it  is  necessary 
to  a;:  ;  .o  quite  a  large  number  of  [reparations  before  discovering  e  cyst, 

cr  paras  itod  nodules.  It  is  pc::  iblo  thus  thet  such  exr.r.ir.ci '  cno  root 
negative ,  despite  the  reol  pres  area  of  the  microbe  in  the  encephel. 

In  :he  svcor.d  plt.ee,  the-n:diilcr  alterations  being  the  expression  of 
a  defence  reaction  with  regerd  to  tha  encephalic  parasite,  one  conceives 
that  et  a  giver,  moment  these  reactions  end  in  the  more  or  less  totcl  destruc¬ 
tion  of  :ha  gerr...  This  is  whet  hop.  er.s  quite  frequently  in  the  kidney, 
as  we  v:  11  sea  in  the  course  of  this  I'emcir. 


i  . 


i  ■ 


I 

i 

i . 


i 


b)  Ir.  a  ccc.rd  aerie  of  er  eri:  arts  (Protocol  Vi .  an  emulsion  prepared 


Fig.  o.  __  Cernbr  1  r  :dy  ?.? 
ic.  ScLluJL  50  V  (see  fi",.  g). 
jluont-T: eou.~  crc-idv 
gO.  t>ig  mononuclears;  x»  voo  - 
cels;  gi,  pigmentary  call; 
li.  norva  cell;  w,  cyst 
containing  3rcoT.hr  lit.i-ooq. 
2osin-orenga-blue  of  Ihir.o . 
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vlth  tin:  er.cophals  of  rabbits  34/V,  33/V  ana  41/V,  containing  i  r. 

zoens,  V3_:  ir.oculetad  into  3  rabbits,  by  cerebral  :.-.othod  or  by  peritoneal 
ccthcd,  Those  ones  ora  deed  or  were  sacrificed  from  the  seventy-fifth 
to  the  one  hundred  forty-seventh  day.  In  3  them,  the  g'.-oo  -  hr  1  j  t„-7.c?-n 
'as  found  either  in  the  brain,  or  in  the  kidney,  or  still  yet  in  the  tvo 
erg-  r.o  simultaneously •  The  frequence  of  the  positive  inoculations  v/co 
from  60  p.  100. 

c)  The  encephala  of  rebbits  3VV,  7&/TJ  and  40/7,  enclosing  parasites, 
cerved  ':o  prepare  en  emulsion  that  was  injected  in  the  brain  of  feu r  fresh 
rabbits;  tnose  were  dead  or  vorc  sacrifices  from  the  7oth  to  the  132nd 
cay.  I;  three  of  them,  we  noticed  ^ros-h^litnaorr.  in  the  brain  or  in  the 
kidney.  The  percentage  of  positive  inoculet : cna  was  from  75  P*  ICO 
(See  Protocol  VI). 

a)  The  results  were  less  favorable  in  a  fourth  series  of  attempts 
(inoculation  in  6  rebbits  of  a  mixture  made  with  the  br?i:s  of  rabbits 
42/v  £r-a  57/V,  both  of  thorn,  infected).  Among  these  (deed  or  sacrificed 
fro;.-,  thi;  110th  tc  t  ie  123th  dej ) ,  only  one  nreved  to  bo  contaminated 
i rabbit  93  j  presence  of  Sr.ee aha  lit  -2 a:  r.  ir.  the  kidney  (See  Protocol  VII Q. 
Percent  ge  of  positive  inoculations j  16  p.  100. 

Th.se  attempts  show  that  i  :.t.rr  -cershr-  1  imoPf.t.dr,  pf  e:  c—  V  iic 
iailsj  ;.a  or*  tnlrur.-  Ir.ce.  helituaoa  r.  cur.icull  confer:.  the  rx.lr a-  to 
lidhiii.  li.tfJli  — tld.r.X  J&a  Xiii.  all  a  r,ir--  ir.  utilised  (S;-:er.l3h  rabbit:: 
ijl  xxhb.tn  of  — 'no  H-rislen  xa/u'  .-.j .  The  frequence  of  positive  results 
can  vary  from  one  sorie  tc  the  other.  Ir.  three  of  our  experiments,  this 
frequen :y  oscillated  between  6c  cr.d  73  p.  100,  but,  in  e  fourth  trial, 
ho  p.  IcO  only  of  inoculated  rebbits  showed  themselves  to  be  parr  sited, 
liicso  deviations  fro  tttribueblo,  or.  the  one  hand,  to  the  richness  in 
germ  of  the  injocted  material,  on  the  other  hand,  to  the  more  or  leas 
pronounced  receptivity  of  the  t  nimble  ir.  experiment. 

It  is  intorestirg  to  State  t  :£t  dns-ite  the  exeluM  vnlu 
l-IId-CUl'.,  j.T,  1 i£.  XiDia.  this  Uj, g.  localize  itself  J&g.  Mdn-v 

1  dthor.t  iha.  er.ceahel  belnm  cuncrort  ran  sited. 

It  was  impossible  for  us  t o  precise  the  reasons  of  this  preference 
cT  the  ,.ena  for  the  kidney  or  lor  the  brein,  but  the  fact  rests  no  less 
i.r.conte.. table  1  in  certein  rabbits,  one  of  these  organs  shows  itself  mere 
;pt  the;  the  other  to  attract  the  Snce-  hrlitozoar.  end  to  react  by  more  or 
.'.ess  pronounced  histological  alters  tiers. 

e)  Positive  results  were  obtained  by  inoculation  of  parasites  renal 
(mulsici.s  ir.  the  er.cephal  of  fr-sh  rabbits,  rrctocol  VIIT  shows  that, 
among  tiie  four  animals  infectea  in  this  manner,  with  a  virus  originating 
free  rabbits  pi/V,  76/U  and  40/V,  cr.d  that  sre  doa-.d,  or  were  sacrificed 


from  the  7l£t  to  the  132nd  day,  threo  contracts  :  the  malady  (75  p.  ICC). 

T.ie  Er.es-  -hr  1  ttezner.  xj:  s  discovered  ir;  the  urlr.e .  in  the  kidney  mil  in  the 
encephs)  .  3n  addition,  in  the  orrperimor.t  that  is  the  ohjeot  of  Frotocc  1  IX, 
cr.e  of  t  vo  rabbits  inocul'ted  in  the  brain  with  a  porcsited.  renal  cr.uls L.-.n, 
origins* i.ng  from  rabbit  37/^  (examined ,  one  the  75*h,  the  other  the  112th 
day),  w£  3  contaminated  (presence  of  gems  in  tha  kidney).  An  analogous 
result  v’.s  registered  in  the  course  of  trials  consigned  in  Protocols  X 
and  XI.  There  results  from  it  tuat  ct  the  example  c.  the  er.cephcl,  the 
kidney  c  in  serve  for  the  transmission  of  the  infection  by  intra-cerebral 
inoculation.  The  frequence  of  positive  results  seemed  to  equal  that  xrhich 
cne  observes  whan  one  utilises  the  emulsions  of  porasited  brains  in  intra¬ 
cranial  injection. 


B.  INOCULATION  IN  T;2  SCIATIC  NERV2 . 


A  kidney  emulsion  of  rabbit  42/V,  containing  numerous  Srcc;  hr  Ht-o- 
2 oan.  w£  j  inoculated  in  the  sciatic  r  erve  of  rabbits  35A  and  3&/A.  The 
first  of  t.eose  animals  died  the  103rd  day;  the  erce  hcl  £nd  the  kicr.ay 
;  ere  pajmsited  (1)  (see  Protocol  XI  bis) .  The  second  eri:  si  was  sacrificed 
the  ll6ti  dr.y;  absence  of  Sneer, i^litoy.osr.  in  the  brain  and  in  the  kidney. 

Th:.3  experiment  shows  that  n  is.  .qnsaikls  isx  fccr-nsalt  sricoph.  lit, is 
F"i7.oot-  c  to.  iba  rr.htiit  Lx  jjao.culA.Ucx  of.  virus  la  ILa  sclctia  acxia- 


C.  INOCULATION  BY  INTBA_V2I1.'CU3  KETLCD 


Tho  ir.tre-veinous  method  seems  to  lend  itself  to  the  experimental 
1  rer.sir.jssion  of  epizootic  onco;  iu  litis.  An  experiment,  resumed  in 
Irotocol  XII,  chows  that  the  four  rabbits  injected  in  the  marginal  vein  of 
the  ecr ,  with  e  kidney  emulsion  originating  from  rabbit  42/V  (presence 
ct  Sr.cc -.holitozoanland  that  died,  or  were  sacrificed  from  the  55v£  to 
the  lllrh  day,  were  Contaminated.  Ir.  two  of  these  animals,  Er.c  e -he  lit  oz  car¬ 
ves  die  :inguished  only  in  the  ercouhal.  while  in  the  two  others  paresites 
vere  declared  in  the  brain  or  in  the  kidney. 

Th:-S  trial  proves  that  ths  infect i--  n  Is  tr~  i  amiss ib la  Lx  inoculr  tier. 
cf  virus  in  the  circulatory  streem  (see  Ifotocol  XII). 


(1)  Absence  of  parasites  er.d  of  lesions  in  the  ir.oculcted  sciatic 
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D. 


l..ccu:;-tic:;  iv  u  .rru.  gihiLTicuiAB  mriiCD 


V.’o  :r.rc  listed  in  two  rfbfc:V.  ■> ,  by  intra-testicular  method,  an  emulsion 
c once-". -cl  and  of  kidney  originating  from  rabbit  71/B,  containing  some 
H'cc'iVi"’! - 1 07-0 a n  (Pr^tccol  XIII)  .  Ike  first  of  those  animals  died  the 
5''th  day,  the  second  succumbed  the  5k^-  day.  In  one,  as  in  the  other, 
v •>  found  parasites  in  the  kidney.  Uevorthelcss,  the  examination  of  the 
testicle: ,  practiced  on  sections  as  well  as  on  smear  preparations,  revealed 
neither  appreciable  alterations,  nor  o r c e nh i i t c z oe n . 

Thi.  experiment  shove:  that  microspcridien  infection  is  tre nsr.issiblo 
by  inoculation  of  virus  in  the  testicular  tissue;  it  seems  to  overcome 
the  kicn:y,  without  localizing  to  begin  with  on  the  seminal  gland. 


EoSCTIClSKSSS  c-r  Tixii*  P2RITCX2AL  LIQUID. 


In  •:  certain  number  of  our  rabbits,  contaminated  experimentally,  we 
verified  a  quite  marked  ascites,  "ho  exeminotion  of  the  peritonesl  liquid 
brought  to  light  rare  lymphocytes ,  hut  it  was  impossible  for  us  to  find 
Srcs-.--he3:itr.snrn  3pores  there.  The  presence  of  the  ascites  explains  itself 
bj-  the  existence  of  renal  lesiors,  so  frequent  in  the  course  of  epizootic 
oncophaliti3. 


Ascites  liquid  was  injected,  by  cerebral  method,  in  a  rabbit  (Proto¬ 
col  XIV).  This  rabbit  (89/B)  was  sacrificed  the  132th  day,  without  being 
visibly  ;  arosited. 

The  peritoneal  liquid  does  not  seem  to  close  in  the  microsporidian 
germs,  discernable  on  smear  preparation,  or  by  inoculation  in  fresh  animals. 


F.  IaESOTIQS  BY  CONTACT 


It  v.as  interesting  to  establish  if  the  rabbits  placed  in  the  seme 
cage  cs  i;he  experimentally  infected  animals  were  susceptible  tc  contracting 
epizooti<i  encephalitis.  Two  experiments  of  this  kind  wore  realised  (cf. 
Protocols;  XV  anc.  XVI) . 

In  the  first  one,  we  put  irto  contact  two  Svadlsh  rabbits  bt  1/V  er.d 
i;£/V,  will  the  great  series  of  10  animals  having  received,  by  cerebral 
method,  the  virus  of  spontaneous  encephalitis,  Pcrisian  rootstock  (cf. 

Pi  ctocol  IV) .  These  two  rebbits  lived  in  contact  with  the  others  during 
165  and  1j7  days.  They  were  then  sacrificed.  One  of  them  (rabbit  ^1/V) 
showed  neither  lesions,  nor  Er.cerha.IH  toznen.  ^he  other  (rabbit  /; 2/V) 
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cffered  Lr.ter.se  alterations  of  t.e  brain  end  of  the  kidr.oy,  with  tho 
precer.ca  cf  quite  e  lur^e  number  of  .err cites.  These  su-„o  rasitos  htd 
boot:  prs  :cu  ir  tho  urine . 

In  a  second  serie  of  tried; ,  tvo  fresh  mi:.. sis  v;ere  placed  in  the 
£a...a  c:;t  ;  to  tho  coittoisinctod  rabbits  33/V •  37/V  or.d  42/V.  ^'he  first  cf 
those  r:  b'oits  died  tho  6oth  day ,  without  lesions  or  parasitos.  ^ho  sec  and 
cr.e  vts  -.ecrificed  tho  119th  dry.  Its  brsir.  f.s  veil  es  its  kidney  presen¬ 
ted  obvious  alterations  and  sees  dr.ee r-hfiitnnom. 

Th<  re  results  from  it  that  tho  rabbits  thrt  live  during  £  quite  yrolon 
£;cd  time  (119  to  147  days)  in  ccr.tcet  vi .fa  the  sicinrl  carriers  of  brco.-h- 
'  lit Q2oi  a  contract  tho  ir.fectien.  The  latter  finishes  by  loo.  lisir.g 
Itself  <:r.  tho  encephcl  end  on  tho  kiar.ey  ( elimination  of  the  germ  by  ur in- 
try  secretion) . 


G.  _  IiLFTCTICUGKSSS  Cv  TLLd  bTUNK. 


V.o  verified,  Esany  times  ot  .tr,  the  ;  reser.ee  of  spores  of  Srce-  h?  1  ■» - 
tor.crr.  In  the  urine,  gathered  together  ir.  vivo,  by  pressure  on  tho 
bladder,  or  poet  mortem,  by  varied  puncture.  The  smear  preparations, 

:  .ado  vi'.h  culot  oht<  ir.ed  by  centrifuge ti  n  of  the  urinary-  secretion, 
shoved  dete  epithelial  cells,  wrrr.uloua  cylinders,  absolutely  typical 
.Leucocytes  end  s/ores.  The  experiment  permitted  to  establish  that  there 
ispores,  present  in  the  urir.e,  ••ore  capable  of  germinating  end  of  couferir.g 
or.cer.haL  itis  to  fresh  rebbits  (cf.  Trot  cent  XVII) . 

In  one  of  these  experiments ,  some  urir.e,  gathered  up  rest  r-ort-- 
in  two  rabbits  whose  kidneys  v.ere  pc. recited,  ves  inoculated,  by  cerebral 
method,  into  rsbbit  91.  This  urine  contained  spores.  This  rabbit  v;as 
sacrificed  the  123rd  day;  its  brai:  as  veil  as  its  kidney  contained 
..Phceiiv  .  itonorr.s :  these  organs  were  obviously  lesioned .besides. 

Ono  can  transmit  the  infection  in  administering  the  urir.e,  not  only 
oy  cerebral  method,  out  quite  ;;v,  ply  per  os .  Thus,  ir.  one  of  our  trials, 
.urine  collected  _ir.  vivo  in  rabbit  42/V [presence  of  pare  sites  ir.  the  kidr.oy  ( 
und  ir.  'he  urinary  secretion]  was  c emi 'is  torch  tvo  times,  by  the-storiaciiic 
probe, robbit  I90  (see  rrctecoi  >2/111).  The  ar-imsl  was  socrificed 
-he  10;. 'd  day.  Its  kidney,  es  veil  as  its  brain  v.’ere  strongly  altered 
or.d  cor. veined  Srcerhrlitoncrrs  . 


Tb 

or  s:.or 

-sjt-r,  i 
.imt.ru  -0, 


so  trials  show  that  the  ur j 
-  ncmuolv  contaminated  .  c  n 
la  virulent  when  it  i ;  au? 


i-o  of  experiment'  llv  infected  tr.y'.y 
or.clos;  drcopholitosocr.  spores ;  ro 
■cinitT.qr qd'  ±3  fresh  rabbits,  .aiihir 


'iU.  method,  jar.  ir.  -a  .trie  r.slhuC.. 


(!.■  The  kiunoy  vas  examined  later, 


when  the  rcbblt  vas  socrificed. 
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Suoh  rosults  ere  very  favorable  to  the  hypothesis  of  naturol  transmis¬ 
sion  of  epizootic  encephalitis  by  gastro-intostincl  method.  The  go  mi, 
rultiplping  in  the  kidney,  ©lisin'tos  itself  by  renal  canaliculus  (see 
Client  nr  III),  invades  the  urine  and  thus  contaminates  the  food3.  The 
spores,  deposited  on  these  foods,  ere  swallowed  ft  the  same  time  a3  they 
tre,  then,  by  a  still  imprecise  mecsr.ism,  succeed  in  crossing  the  barrier 
that  op;  oses  them  the  buchu-pheryngeal  and  gastro-intestinal  mucous 
membranes.  Do  they  germinate  in  the  intestine  itself ?  Are  they  englobed 
by  the  .leucocytes  that  transport  them  olsowhero?  So  xrtsny  problems  that 
rest  to  be  solved. 


II. 


is  till  vinrs  cf  srchTAhSous  snceih&utxs  a  fiitd:v£1d  vihtm 


In  the  beginning  of  this  lemoir  v:c  saw  that,  according  to  Klir.g  ana 
his  collaborators,  the  so  colled  "Swedish"  virus  would  be  capable  of 
traversing  the  filter  candles  in  poreoldin.  In  the  species,  it  would  be 
c  question  of  a  filterable  virus,  similar  to  the  eltra-virus  of  encephal¬ 
itis  (levediti  and  Nervier),  of  the  herpes  (Luger  end  Lauda),  of  the 
poliomyelitis  (ler.dsteirer  and  levaditi),  etc.  Cn  hio  part,  C.  C.  Twort, 
basing  himself  on  simple  analogies,  envisaged,  he  himself,  the  virus  of 
epizootic  encephsio-iayelitis  as  a  germ  belonging  to  the  group  of  invisible 
and  filterable  microorganisms. 

Deepito  the  microsporidiar.  nature  of  the  etiological  agent,  demon¬ 
strated  by  our  observation,  we  experimentally  researched  to  see  if  this 
agent  was  capable  of  traversing  the  Chamber lard  candles  nos.  I  end  III. 

The  dimensions  cf  the  Sr.eephr.lj  tracer.  spores  render  very  little  probable 
their  filterability.  It  is  possible  however  that  the  Nlcroscoridjr 
comprises,  in  the  course  of  its  evolutive  cycle,  unsuspicious  forms, 
small  enough  to  cross  through  ths  filters.  V/het  does  the  experiment 
show  on  this  subject? 

V/e  prepared  a  cerebral  emulsion  rich  ir.  Encemh? litozoan .  that  we 
first  centrifuged,  then  filtered  under  pressure  through  a  Chrmberlcrd 
c.-r.dlo  no.  Ill  (sterile  filtrate,  see  Protocol  IvHO .  The  filtrate  was 
iiicculraed  by  ir.tra -cranial  method,  into  four  rabbits,  that  were  sacri¬ 
ficed  the  6i|.th  to  the  128th  day.  Not  one  of  them  presented  leoicj  s 

or  Dree.  ‘ 


Ir.  a  second  series  of  expc  ri:  cuts ,  the  filtrate  (Chamber land  candle 
no.  I),  prepared  from  two  enceihrls  containing  parasites,  was  administered, 
by  intra -cerebral  method,  to  7  rabbits.  These  died  or  were  sacrificed 
from  the  102nd  to  the  111th  dc;  .  T^r.  result  was  similar  to  the  preceding; 

total  absence  of  microscopic  cltcrati'ns  and  of  parasites,  in  the  brair. 
c c  well  as  <r.  the  kidney  (cf.  Irotcer-l  XIC). 


One  can  cor.cluds  from  those 
it 370?  T  tvjyji cm li  is,  rot  eoryofiof* 
thrrur.h  filter  nr  relies. 


different  researches  that  the  ■Grce'ihnl- 
zL  '.ir.kle  xQjesi,  flgpcfrla  & £  jp£J5£iai 


I.  _ VirrjlSI 1C2  OF  TH£  Srff.orhrm.og.orn  crri.cr.31 

For  ANIM&L  SI3CIS5  CTilffil  TIL'.k  T112  R13BIT. 


1  Guinea  pig.  _ Cur  experiments  or,  the  guinea  pig  ere  too  feu  to 

perrr.it  definitive  conclusions  (see  Protocols  XXI,  2211  AhD  HJj.1)  .  In 
oi.Lr.rls  infected  by  cerebral  or  peritoneal  method,  and  who  survived  from 
fifteen  to  forty-one  deys,  we  found  neither  lesions,  nor  poresites  in  the 
kidney  or  brain.  It  was  the  caa.e  thins  in  guinea  pigs  sacrificed  the 
lCSth  dry;  however,  in  or.e  of  these  lest  animals,  it  seemed  to  us  that 
a  micros*- oridicr.  was  detectable  on  the  smear  preparation  kidney. 


2  ICG.  _ A  dog  wcs  inoculated,  by  intra-crmial  method,  wit  a  a 

cerebral  emulsion  of  mouse  containing  numerous  B»*.a*hPlltoqosfl&.  The 
e i lime 3.  succumbed  the  22nd  dcj*.  One  verified,  at  the  necropsy,  an  intense 
congest!  a  of  f  .  monings  end  of  the  brain.  Quito  a  few  spores  vore^  ^ 
discerns; Is  on  the  smerr  preper/ tirns .of  encephalitis  (see  prptcoal  .CQ2 ; . 


3  . LI.l'JT/ . _ A  cerebral  emulsion  of  mouse,  rich  in  Sr.P 6Q I i lit 07^21 » 

was  injected  in  the  brain  of  a  I -r c c  cus.  cvnomo la:. is..  xhe  animel,  sacrificed 
the  32nd  day,  showed  neither  microscopic  alterations,  nor  cysts  or  micro- 
sporidiar,  spores  (see  Protocol  2ZCV) . 


4  HAT’.  _  Control  researches  assured  us,  first  of  all,  thot  rats 

originating  from  the  same  roaring  of  the  Pasteur  Institute  that  furnished 
our  rats  do  not  seem  subject  to  a  spontaneous  infection  by  the  LnQ?r..lr'..l- 
U Q7.PS n  r.nm’finli  (l).  In  fact,  the  examination  of  the  brain  of  twelve 
fresh  rah s  showed  negative,  on  the  ameer  preparation  as  well  as  on  the 
sections . 

In  a  first  series  of  experiments  (see  Protocol  XXVI) ,  four  rats  were 
inoculated  by  peritoneal  method,  with  an  emulsion  of  rabbit  brain  containing 
quite  a  :'ev  2r.cerhslito?.oan  snores  (rabbit  42/V).  These  animals  died 
from  the  22r.d  to  the  67th  day.  Two  proved  to  be  contaminated,  namely* 
rat  i,  dead  the  22nd  day  (presence  of  microsporidien  spores  in  the  peri¬ 
toneal  cells  (see  pegc  699)*  0htl  rr^  2,  dead  the  56th  day  (parasites  on 


(l)  It  is  the  seme  in  the  guinea  pig  (nine  negative  results  on  nine 
examinations). 


an.esr  pr  .pi.rct ion  of  encephsi) 


-29- 


Si.jr.o  result  in  a  second  eerier  of  trio  Is.  This  time,  we  injected  ir. 
the  peritoneal  cavity  of  four  rvts  0  kidney  emulsion  originating  from  the 
c  r*3  rabbit  ij 2/V  ( presence  of  Enco-dr- 2 itozofn’! .  The  animals  died  from  the 
31st  to  the  l;ith  dry.  Ret  1  shoved  typiccl  pcrcsites  in  the  livery  ret  2 
offered,  on  smear  preparation,  spores  localized  in  the  encephsi  (see 
T  rot  reel  2CCVII)  . 


2&S.  ELI 

alEua  Ai.  iln 


AS.  11-112.  ausc.'wfcihl  e 
jjga^LtaaaLl  ccvitv. 


to  contra ct  the  infection  bv  irn'octj on 


s£. 


5  MOUSE .  In  the  course  of  ovr  researches  on  the  transmission 

of  spontaneous  encephalitis  to  the  mouse,  we  examined  sections  of  brr.ir. 
cf  a  mouso  originating  from  the  rearing  of  the  Fcsteur  Institute,  and 
which  hr  1  never  been  inoculated,  v.’e  there  declorod  the  presence  of  encep¬ 
halitis  lesions  and  of  typical  micros poridian  cysts.  Later  on,  we  sacrificed 
7  mice  having  lived  in  contact  of  our  contaminated  animals  and  7  others 
originating  directly  from  the  Irstcur  rearing.  The  first  series  comprised 
j  pares:! ted  mice;  3  of  the  animals  of  the  second  serie  offered  Encephrlito- 
zoans  localised  in  the  encophrl . 


It  resulted  from  these  first  examinations  that  t*e  iw-o  is  sublet 


spent- noous  er.ceuh-  1  Itls  .  -rovokea  jmi 


lornsooridlr  offr 


tc_  cniz.- 

jJJL  lil£.  chor-cteri sties  Encophalitozocr.  cur.iculi.  Between  time, 

appeared  a  work  hy  Covdry  and  1'icholcor.  (1)  ending  up  in  the 
as  ours. 

Ir.stitui 
bed  in  1 
discove: 
wide;  c: 


concisions 


The  authors  find,  in  23  mice  on  1Z;  1  examined  at  the  P.ockefc-llcr 
a,  chronic  encephalitis  lesions  ressembling  the  alterations  descri¬ 
be  rabbit  by  Bull,  Oliver  and  C.  C.  Tvort.  Moreover ,  they  there 
•  parasites  (spores  of  1.8  to  2  microns  long  by  0.5  to  0.8  microns 
•sts)  that  they  compare  to  the  Enne^h- *  j toror.r  curi  cni  i  . 


These  declarations  show  that  the  mrv're  i  r  ■P-'-v-ruenf.1 y  j r.-for-.+.r-  A.  In  XI 
virus  IhH  same  r."  trro  as  the  cti  niM  cal  r  ~ort  r.c  c- -snoot'  0 

i>m-r?-ha..o-yvelitis  of  the,  rabba.b .  In  what  proportion'/  All  depends,  very 
logically,  of  the  roarings  which  furnish  the  animals,  and  also  from  the 
ireciae  moment  where  the  nice  of  the  same  origin  are  examined.  After  our 
investigations,  on  37  animals  of  normal  appearance,  26  presented  erenohr- 
1  itoznr-i  in  the  brain,  as  well  as  more  or  less  pronounced  lesions,  be  it 
a  percentage  of  70  0/0. 


Or  5  conceives  that  the  frequency  of  the  spontaneous  malady  in  the 
mouse  rondel's  difficult,  if  not  impossible,  experimental  study  of  the 
infect:  in  on  this  spcicies  of  animal.  Also,  we  are  embarrassed  to  formulate 


(:.)  C0V.DHY  er.a  NICH0130I-. . 
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TiO  met  ter  how  precise  it  be  or.  fie  #'vh  ject  of  results  furnished  by  numerous 
trir  is  nr  lertrher.  on  the  mouse,  in  the  roi  l  of  elucidating  diverse  problems 
such  cs,  Tor  example,  the  filter -bility  of  the  virus,  its  methods  of  pene¬ 
tration,  bhe  mode  of  contagion,  etc.  Let  us  3ay,  simply,  that  the  ir.oculat 
of  the  nc<3t  varied  virulont  materials  (brain,  kidney,  urine,  peritoneal 
liquid,  cried  out  virus,  virus  cor served  in  glycerin,  etc.),  practiced  on 
92  mice,  furnished  56  clearly  positive  rocultc,  let  vis  say  on  a  tjorcentcgo 
of  60.8  p.  ICO. 

In  order  to  precise  if  the  infection  is  hereditarily  transmissible  in 
the  mouse,  vo  examined  the  encephal  of  a  great  number  of  descendants  aged 
from  two  bo  thirty  days,  issues  of  injected  mothers  and  who  had  lived  in 
contact  vith  the  mothers .  All  of  the  examinations  stayed  negative  (smear 
preparation  and  sections,  see  Protocol  300/1X1)..  A  single  small  mouse, 
fifteen  coys  of  age ,  on  the  37  animals  in  observation,  was  paresited, 
among  its  brothers  and  sisters  belonging  to  the  same  litter.  It  is  strcr.gl 
probable  that  this  little  mouse  infected  himself  in  contact  with  the  mother 

Thes 3  declarations.  as  does  t'~e  absence  of  Encephclitozoan  in  the. 

sxsxy  £t£l  Shz  tw&tels  sL  ELkUAn,  ssL.  oZ  slc&  aJalcJreji  aith.  s^tapeo^. 

SLSSSlVS. Ift«BEyJJAia ,  xaa^sia.  balisvr.bla-  J&S.  hereditary  transmission 

si.  j&a  infocti  f'Y\  .(i). 


Cc 


f*  ^  % 


The  ensemble  of  data  exposed  in  this  chapter  shows  that  the 
Sr cenhe Li tozoan  cun i crlli  can  be  present,  either  in  the  encorjhal,  or  in  the 
kidney,  or  3till  yet  simultaneously  ir.  those  two  organs,  in  rabbits  inoc¬ 
ulated  with  the  viruses  of  Xling  end  of  Thalhimcr,  or  experimentally  infec¬ 
ted  with  the  epizootic  encephelo-myelitio  virus.  The  brain  seems  more 
frequently  perasitcS  than  the  kidney  (6S  p.  100  in  place  of  33  P»  ICO). 

In  addition,  the  infection  is  transmissible  to  the  rat .  to  the  c.og 
c;id  to  t.  e  mouse.  This  last  anircl  species  is  subject  to  an  epizootic 


(l)  uq  did  not  discover  ptrr sites  in  the  placenta  and  the  embryos 
of  a  rabbit  stricken  by  epizootic  encephalitis  (experimental  inoculation). 
Since  th>:  editing  of  this  I-'enoir,  we  examined  moro  closoly  the  question  cf 
the  contaminations  of  descendants  issues  of  paresited  procreetors  (mouse). 
Certain  litters  are  infected,  while  others  can  bo  indemn.  V?e  will  return 
to  this  subject  later  on. 


er.cophc:  Ltic  provoked  by  a  micros;. oridic  rosso. blin£  er. 

■SILIliftllk.  malady  that  seemed  to  transmit  itself  by  contact  end  which  docs 
rot  sec.-  hereditary. 

In  She  rabbit,  the  virus  elir.ir.ctoc  itself  by  urinary  secretion. 
Cpor.tcr.touc  coj.ts.-..i notion  effectuates  itself  by  the  intermediary  of  foods 
which  contf.rdr.cte  the  urine,  rich  in  microcporidicn  spores,  rer.etratisr. 
cf  the  . .  3r.iu;  in  the  orgcnica  seems  to  operate  through  the  ns ss  1-phr. ry r.;; ea  1 
or.d  cactro-irrtectinal  mucous  membrane. 


Clh'.ITdT?  Ill 


:-;c:;.Kio:.cGic;.i  stub?  of  tss  £ivCsiKAUToza&i<  craicuii 


The  morphologic.'  1  characteristics  cf  the  oucomh- 11  to ao.-.r.  curler  .1: 
were  defined  or.  the  smear  preparation  end  cn  the  sections. 


1.  _ 3:  SAP.  niSEtJUTICii  M2TH0D.  _ Techniques  Fi  met  ion  of  dried  out 

:.r.o.’T  p:: operations,  by  2ouin-Bray.il  liquid,  from  twenty  minutes  to  two  hours, 
voter  bath;  minutes  in  absolute  alcohol,  voter  bath.  Coloration; 

a)  Cr.;  r. "e  G  (1  p.  lOCy  for  ter.  minutes,  water  bath; 

b)  JSoiiin  (1  p.  100*  for  twenty  to  thirty  minutes,  water  bath; 

c)  Blue  polvchrs-.e  nf  Unr.r.  (1/10)  for  fifteen  to  twenty  minutes;  voter 
bath.  2 i f  f  erer.cis  t ion  by  absolute  alcohol  added  to  essence  of  clove. 
Absolute  alcohol,  xylol,  mount  in"  in  balsam. 

a)  . B-a— ’in.-t^nr  the  -fresh  state ;  Cr.e  takes  up  a  small  fragment 

of  cerebral  skin,  that  one  brooks  up  between  the  slide  and  the  class  cover, 

£  ft  or  addition  of  a  few  drops  of  dirty  isotc:  ic  water.  The  oxsminrtio:. 
r emits  to  discover  microsporia irn  a  ores,  refractive  corpuscles,  oval  or 
lightly  pear-shaped,  without  structural  details.  These  spores  are  immobile 
(7’d  are  not  colored  by  the  blue  of  the  methylene  (vital  coloration)  (1). 


(l)  It  was  impossible  for  us  to  provoke  the  doparturo  of  the  "erm 
from  the  filament,  in  making  the  dilutod  acids  re:  ct  on  the  fresh  prepar¬ 
ations.  3csidcs,  the  observation  is  rendered  difficult  by  the  result  of 
the  opacity  of  the  medium  (cerebral  or  renal  emulsion). 


?ig.  o- _ of 

u-trr.oc.u-  ercc.  ha  litis.  _  m,  nononuclcar 

';.  ^osin-orange-bluo  polychrome  of  Unna. 


_  rabbit  brain  stricken: 
calls;  rkscMU  jiterc 

Bulk:  1/1000. 


>))  vr t. A  r r  of  ter  r-plrrr.t  j  t  Certain  smear  preparations  of  brain 

have  the  appearance  of  a  rich  culture  of  Micron perifiiss . 

One;  moots  with ,  or.  each  microscopic  field,  2-5  to  20  isolated  spores, 
cr  deposited  by  groups.  The  ccj:cct  of  these  a-oros  is  the  following: 
the  corpuscle  is  delimited  by  a  membrane,  contains  a  biconcave  dick  of 
chromatin,  deposited  transverse lly,  situated  nearer  one  c?  the  two  poles 
c r.d  sen:  rating  the  two  polar  vecuolos,  These  vacuoles  ere  of  unequal 
dimensions;  the  grert  vacuole  is  situated,  near  the  the  least  drawn  cut 
extremity  of  thcTsporo.  In  this  vacuole  ore  distinguishes  a  grain  of 
chromatin,  super-ring  attached  to  a  thin  filament  (see.  fig.  6  er.d  7; 

I- late  17,  fig.  9).  ,  .  r  ,  v 

Dimensions:  lor, -itnd Inal  -2.5  microns;  transversal  r  0.5  microns  by 

1  micron. 

c;\  Colcrir.r  sr-d  histo-chcr.^  cri  ructions:  The  microsporidian  spores, 
arrived  r  state  of  maturity ,  do  not  color  on  smecr  preparation  (brass 
cf  mouse  cr  of  rsbbit),  by  the  rsnehrerco  of  Lnveron,  or  by  the  prolonged 
Giemee,  after  fixation  in  absolute  alcohol.  Only  the  young  forms  (sporo- 
b lasts)  color  in  a  deep  violet  by  those  procedures .  The  envelope  of  the 


M-  V) 


core 


:ned  impermeable 

ri% 


;o  tho  basic  coloring  materia Is' .hlblwG  1 1  as  to 


ra  tion  or  the  ^ouir-Ercsil  smear  proper- 


ror.  hermtorrylin.  Tho  previous  firs  t 
c. tiers  modifies  tho  permeability  of  this  membrane  end  renders’  the  spore 
colorable  by  the  oran.-e-blue  polychrome  eosin  of  Unna  or  by  lel'enn.  b.'ith 
this  Is:  i  technique,  the  s;- ore  appeared  tinted  in  bright  rod,  on  the  blue 
br  -ckgroi  r.d  of  the  preparation  (sr.sloyy  with  the  Kegri  bodies)  (sec  -late 

;v,  fig.  9).  ' 

Or.  the  errrr.plc  of  Guycnot  and  Kaville  (l)  (sttidy  of  the  microspcridic. 
cf  the  stroke,  C-lr/-c.:  drr.l lewrkv : ) .  wo  modified  tho  permeability  of  tho 
£  pores’  nembrane,  in  treating  the  smear  preparaticn  (before’  .all  fixation) 
by  the  normal  sodium  carbonate,  pure  chlorhydric  r.cid  cr.d  , "sulfuric  acid 
ft  5  P*  1,000  (two  to  four  minutes).  This  preliminary  treatment  facilitates 
the  cclcrcbility  of  the  spores  by  iron  hematorylir.  and  thejprecisicn  of 
certain  structural  details,  let  us  sad  that  the  coloration.' methods  of 
the  bacterial  chores  (mordant  ration  with  chromic  acid; 'coloration  by 
csrbol  fuchsin)  stay  without  effects  on  the  spores  of  t he ‘.Tr c o ’-.h - 1  i t ea or n . 
These  spores  are  net  acid-resl;  1m  rt.  ; 

d)  Pet r  ?  Is  of  structure :  The  spores  (smear  preparation  of  mouse 
in),  treated  first  of  all  with  chlorhydric  acid,  colored  next  by  iren- 
hcmatox./lir.,  show  the  structurr  1  details  represented  by  figure  S.  T.is 
:  pore  c lores  in.  or.e  or  two  chromatic  pra-.ul.-tions  (nuclei)?, ^'situated  in 
the  vac-.ole  corresponding  to  the  posterior  pole  (d,  e,  i.)i'  The  most 
frequent  aspect  is  the  or.e  drawn  in  i,.  In  c.,  one  sees  a  spore  stra :i£ led 
by  the  :  ediun,  as  if  it  divided  itself  transverse liy.  In  f^a  median 
disk  sc-: aretes  the  two  polar  v: cuoleo .  In  h,  the. chromatin  is  deposited 
right  a ; ainst  the  wall  of  the  spore,  eccentrically.  .;I.: 
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S^-o r r  p to tvo •’•mu  p  of 

brain-..  Tpeorhalito- 
- asp  isolated  or  disposed  in  mass. 
Coloration  with  eo a  i  n- or  an  ge -b iue  of 
Ur.ua.  v- pftt |||v  . 
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(..)  C.  'r.c  -...V»L1_.  1 vf. r -  of  'jo ,  no.  1,  1922. 


Fi;rre  9  shows  spores  colored  by  the  sefrenine.  In  £,  tho  two  nucloi 
S'er.  to  he  tied  together  by  c.  thin  filament  of  chromatin;  in  b,  the  two 
nuclear  ?ormrticns  ere  polar. 


hems  tex; 

( f orty-c 
a  few  de 

O  £: 

b)  C 

c)  2, 
a  *d  noun 


SSCTIOh’  M27/ICI2.  Technique :  Fixation  of  tho  tissues  by  the 
ail  liquid,  qsrsfir.  sections.  I’othcds  employed:  2'snn;  iron- 
lir.;  3rfrrr.ir,c-picro-in:li"o-c::rmin;  Twcrt ;  C-icnsa  prolonged 
Iqht  hours);  Blue  polychrome  of  Unns.  This  last  method  comprises 
mils. 

■  Pn~at,3  t~  err ’.re  3  (l  p.  100 ) ,  during  twenty  minutes;  water  bath; 

•> lor- May,  to.  cos3r  (1  p.  100 ),  thirty  to  sixty  minutes ;  water  both; 
*.ue  T-iol^.'cViro-o  or'*  T'nrs  'pure),  twenty  minutes;  same  differencistion 
:ir.r  as  for  the  smear  preparation. 

\b  V  T^r\  Fid.  S.  _  Srco^helitcsosr.' CMPiflali 
)  i  spores.  Smear  preparation  treated  first  of 

-  __  \  -  J  all  with  chlorhydric  aci&\  next  colored 

e  — .  !/  with  iron  hematoxylin. 


ho  -..-ill  study  the  morphology  of  the  Sncershalitozcar  cunicrli  first  of 
all  in  the  rabbit,  then  in  the  rat  ar.u  the  mouse. 

a.)  HI. f  BIT. _ TI-I3  parasite  c*uld  not  be  distinguished,  up  until  now, 

cxcort  3  l  the  crco-f-r '  and  in  the  Vridrev. 

il.C  ’12 1'.  1  (Train,  centra  l  and  mesocephci  nuclei).  ^he  parasite 

exists  3  -.  v-ri  ble  quantity  in  l.'.i  .  ey.cc-hrl,  either  at  the  level  of  the 
c-.rtie- r.~  ay.d  the  under-eortf: c  1,  or,  more  rarely  ,  far  from  these 
•  a.ai2  a  .  c  1C).  Iv:  thi.  2'  .t  -e ,  one  dec  lares  it  in  'the  irterrer 

r'*  c  -ata  of  vria.Mc  di::en-:.o;*,  bsir.~  able  to  attain  sometimes  the 
a.\  .  ;sl...  of  a  hi  ;  r~rw  idol  cell  (1C  to  TO  microns) .  -hose  cysts,  consti¬ 
tuted  a  t’  me:,  bra  no ,  aro  spherics  1  or  ovoid;  one  or  two  flattened 
r  -.clot  are  redded  or.  their  v;a.21.  The  cyst  can  enclose  an  incalculable 
v.-.’  er  c  2  prrr  *?.tos  deublod  cno  cu  tap  of  the  ether.  The  spore  is  oval, 

••  aar-sha ' .1  a:’  r.eadle-shapad  (ci*.  I'lcto  III,  fir.  6,  7  and  8 ;  Flato  IV, 

-f*  ‘  a  ,  -  .  J.  /».?  <v  *  \ 


o .  o 


Fi£.  9.  _  Same  spores,  same  coloration  (cf .  fi£.  £) 


ESCUMIAUTiS  tlMZOOiiv-i-  i.Ai'iN  *03 

Prcloc&lo  II.  —  ;r-.5  T- t. 


i'i».  J  CiV/traf 

Ju  lupin  iuv,  inoQuii, 

*i:ui .  if 

ccrt.u/iu  liij'ina  : . 

0  _ 

*  -  '  ^  ~  - 

i  - J - 

v  .r. 

i.m  iw 

1  . 

*.:>*  iw) 

i  ij 

'i'.ti*'*  'U  i».i«  r> ■  ■  o 

.  y.'taj. 

S.  , 

5.  S.ivJj. 

S.  101 j 

i Cc'''- 

.  V 

i 

0  Po.it. 

0 

(  Ham. 

•  K  0 

Pi  *i*. 

P*j*il.  U 

Ci 

•  •  -  8  j  LjH  . 

0  u 

o 

0 

'  /  *\r. .  t  j'.ir  . 

0  u 

L 

0  u 

u 

c'Oup  :  *  V  i-iib  . 

0  0 

Ha 

pa.it. 

Potil. 

rtu  /  P.lf  . 

0  0 

I’O.il. 

I’Uiit.  w 

Petit. 

Protocol®  III.  —  Vif ihi  ThalhiitiCi . 


IVr  /.un.jm  pacftd  Ucux  foib  »  :r  .n  jf.ul<S  <Juui  1c  cofvcau 

Jwa  li  .  Ifld  • 


_  _  —  _ _ 

_  '  -  -  ~  ”  » 

v:;oc  v." 

•  C  2T-  \j\ 

'  *W  ' 

Mo.-l  <• 

•  r>.  .oui» 

S.  1”  .our. 

.Nuai 

J  Uc»  i jplfib  .... 

•.Y 

JOV 

r  <  L£b  .  . 

Po,./. 

.  lw  • 

Coupe » 

j ctru-  i  put . . 
t  ilno.  Lit  .  . 

• 

J'ojit. 

Prolooolo  IV. 

■  iti'n*  cu'i'Ui _\.t  ww(^  , i  ii.lvi.r,i  i ~t vCi.iv  v «. r* »  .a 

-.*/•*  '  -  -  A 

tc.  •.  i  .,u 

•  Ci.  l.:4i..r.3  . 

^  1. 1 .tip  tn®  .a 

ii  V 

'*i.  v 

V 

j:.  \' 

:u  v 

Mori,  cm  fc.'taV.ii  .  .  .  .  . 

6.  bi  j. 

M.  5i  j . 

S,  j. 

b.  «'/j  j. 

S.  110. 

. 

„ 

“  ftMir  (  . . 

.. 

. 

CO-ijiC-  y  L>'-'  >•>•>> 

j 

I'o.il. 

f'.«  / 

pj 

p'tul. 

Cti’V.  (  «*ill  .  •  i  >  i  > 

u 

W 

/*  ,  . 

PuPP. 

Pa. a. 

C^'*  1*1-1  y  ^  #  ■  ■  .  *  ■ 

* 

• 

Po>il. 

Paul. 

Vft.lt  (  i*uf . . 

* 

■ 

<  *V  1  J 

p»ut. 

u 

VjiJ.l'f  •  lil  t  >.'<  j  ■  i  fl8  •  .  • 

*0,  (J 

il»  '  V 

V 

A,V 

V 

j » u r i  u  .  h'1-.i .iii<  .  i  i  i 

s.  r.»  j. 
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. 
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it 

iJ 
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•• 

. 

.. 

„ 

Pveit. 

/'-• 

U 
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r*>u. 

Pout. 
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Pou!. 

0 
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* 
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Pa  i  1. 
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*■ 

• 

c 
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1 1  r>.«wio*:«r.  n  i.k  rZhiro:Me 
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r. 
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W  1  * 

...  •  »  '  ,  • 

M.  ::  j. 

s.  i.: 
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i  »>rv.  .... 

iV  Ji. 

;v,.  : 

i  _  -  .  ( j'o 

r  H- .  . . 

0 

PiU. 

Pul  : 

^  »,V /.*.«*-  Co,»’*ofc 

i  l.vti . 

V 
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‘‘*1,  r- 

(  i'.iT  ..... 

/v.- 

(  L  (•*  .  ... 

»'i 

Ksif. 

\c r,,n- 

i  Pur . 

6 

J'om: 

3.Ti 

M.  12.  j. 


i.U 

X.  ri,  j, 

c 

U 

U 

c 


Pk'dibcclo  VI. 


r 

-  -*  •* 

' 

dtt  / i  . 

*C  \  ,  « V  c  v  l 

,v.  V, 

moc^i-i  err,.  U  corvcau  Jo. 

N.;:..c.*0  ii«  -  I.ijiil.*. 
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.  .  .  »:  ;i 

7%  i. 
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'  ,i 

?■»•»*•  ti  J  Mi  Li 
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.  .  .  a:.  \  • 

> 

.  vi,. 

'TV  .  . 

,  *  . 

.  .  V 

V 

i'CJli. 

'  ‘  t  ii.-.ll  .  . 
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.  .  .  J')-:.'. 

•• 

Cu~/Cd  ,  .  ■'  j.  . 

.... 

.  .  i 

Li 

.‘yl/. 

0 

cti-L.  i  J\-.r.  .  . 

.... 

.  .  .  0 

c 

I'o.it. 

4 

Cc/U;;C*  \  I.ih.  .  . 
r.ili.  )  Par,  .  . 

...  i < 

0 

;•  (-if. 

.  .  .  0 

0 

i'OII*. 

0 

ulOCOiO 

vj; 

•  ^  « 

.  •  .  ^  • 

Yf'mi  ilCA  lOj  il*1 

Jl.V  J'jV,  mocuiil  da:.b  1c 

ccrve.iu  Jc. 

!*pir.» 

Nmi.  'ro  o?j»  1  ci - 

. . 

t 

'.J 

•* 

o; 

v> 

i') 

Mui'i  OU  e.  Li  ifiii. 

M .  «  •  v  j 

.-v  ,  iJj.  i> 

J. 

SiJj 

i:.  K<j. 

b. i..j 

■ 

1 

y 

IVo-.u*  ,  ., 

'  in  <r»*  . 

i 

\» 

C 

/'u-W. 

0 

Culij  ^  L. C *  .  • 

L4j  'r%. 

* 

L< 

if 

V 

u 

trri.  i  S'uT  .  - 

i 

«• 

1/ 

0 

c 

0 

CoujjCfr  <  I,c»  •  • 

i 

U 

V 

0 

Poii:. 

0 

run.  i  i’ar  .  . 

i 

•J 

V 

c 

Poiit. 

4> 

EiNLuPiIALI  i  ,'j  j\_»i  J)L  LA? IN 


ProioccloVIlI. 

Virus  riuti*  Utt  lapin*  3C/V,  vi  4C/V,  li.o-  Lic  dan*  lc  ccrvcairdc# 


>'u;.*cro  t«i’n  . 

Murl  uu  ji.ii'i.ii6>  •  . 

v  Kcrv  .  •  . 

‘  /  lli'in  .  .  . 

C0'*,'O«  \  i.c*.  •  •  • 

ret  v>  /  I'tir.  •  «  i 

CfiUpCfe  j  LC&.  <  .  ■ 

reii ..  (  Par,  .  .  . 


5  i*Jj. 
0 

Paul. 

Lsji-rts. 

0 

Poiit. 

Poiii. 


Si.D 
M.  161  j. 


\  r 


Protocol©  IX. 


irwcu^  umiis  lo  corvcau  do*  Upina  ; 
.  Du  r>?,/s i 


M.  1i  Jour.  S.  112  jam* 


IVul  r<nr.l  du  lap  in  21/V 

Nuiix'ro  ori  i;.|.in».  .  .  • 
Mori  ou  n.rrilit  ..... 

v  r.crv  . 

Koll“  I  Item . 

Cuti;niii  t  i.C*.  •  .  .  .  . 

crra.  i  far . 

Oouj.c.  t  I.*!*.  ...... 

run.  I  far . 


Protocols  X. 

Virui  renal  Jet  lapin.  33/V  «(  ST/ Sr',  mocu!6  uon*  lc  cervcau  des  lojnn»  : 


N  ii  .iiiTw  dc*»  i.'ip.n*  . 
Min  cu  i^cr.fii  .  . 
i  Corv  .  . 


>1  5i  ;our* 


b-  l-J  ,OUT* 
j'Pi:’/. 


00UJIC¥  l  l/l. 

C«ry.  (  J'ar. 
Coupot  }  Lv»- 
riifi.  f  Par. 


?t*oicc&i4  XX- 

final  Uu  lapin  43/ V,  inoconi  du..i>  lo  ferveiu  dc*  Ippio*  : 

Numtro  dt*i»  l.ipint .  . .  vw./ 

Mon  ou  »uf.rii>4  . . .  M.  cl  jOurv  > 


iCb 

M.  'jj  ' i 


\  ‘ac-rv  .  . 

|-rolt"’  ’  item.  . 

t'.OUpCfe  \  Lcb.  i  ■ 

eery.  (  V;,r.  .  . 


rtin.  i  Par. 


ANNA 


V- 


A.'T.XIi 


I  /If/V  #Vf .  !!■ 


:l  Ju  *'«; 


■fl  l/i 


I'rOllis 


N  'U  .’  .•  p *i ii ■> 

um  i,'  iH'm.c 

v  . 

(  •  • 
OOi-jlCj  l  , 

ivi*.  <  ,\i  r.  , 

Cv •<!'“**  l  •.<*«.  . 

•  cm.  t  ir  . 

,V</^  a(M/i;Ui!,  . 


iVwioccio  XI  Oij. 

i ~ 

.i./ac-.i-’-  lc  /  K'.iu’.'/tti.'  Uco  !ai>Wia  : 


/V'i/ 

/V-;/ 

;w 


lir.  jC/.irn 


IVtlGColc  XII 
»V-m  »v-  iiu  btjiin  v.  ic-»  i 

N»iu.iVu  ». 


Mot'v  Oil  I*. 

•tf.ii 

i.  .o 

Cbl^ll'h  .  . 

rfli.  \  , 

Co lij'i’n  • 

»v.r*.  t  . 

.‘ar. 

Virut  Cet 

fio'rti 

\ 

s..  j(. 


n  .  j  u*  i  : 

A 


o*  V 
3  i.  .  j. 

I V ' • i . 

/*. 

i  'uiii'i 


i'oii. 
Pit*  it. 


I’u'il. 

I^rCwOCu.o  XIII. 


iU  A 
f.  ill  j. 

o 

/'ui,/. 


Niijiu'ro  d  :►  . 

Mofl  OU  •»:  c;  ;,;C.  .  . 

\  Zcrv  .  .  . 


rrwtliH  *  - 

»  .tcm 

ccru.  (  .'ar. 
CuG^iCo  |  i-cn.  ■ 
rein,  f  I’ai*.  , 


rj.it. 


M  •  Z  *  ^wlifa 

/W. 


Pratocolo  XIV. 

•1,'1.1,/c  yeriioutai  du  laun  «o/V,  inocuic  dui.n  <c  Cc.'vcau  du  •apiti  ; 


NuiniTO  d-i  ..t.iin 

Mori  U  J  r>;  Of  1.1  d  I 


)  --.try, 

t  roLlib  f 


.kin. 
CvilJ'Oh  \  ■rC’b  » 
lT»  V.  i  »'.'lP  . 
\jUi>4lC<»  \  Ll©  . 
re.n.  )  ?ar  . 


tj;  a* 

S.  JGUT6 


.  C,  »jL 


07 


L.NCi.iMJ  AU1 »■.  »» i .  im 


r 


PfOtOJulii  XV. 

lv/  :  ? 

Ai/Vr/ioit  pa/  cohobit-tiion  avcc  i c iii.Vcic®  uu  proLocolc  IV.  Lapina 
■:  c.  i  *  : 


ii  :#.r i'O  i] •'  -i  i/ij  Mil*  • 

,,ri  vii  piiCi’iiic  .  • 

UUpCs  x  l.r*.  .  •  . 

cent.  {  I ’.if.  -  .  • 

OupC*  ,  i.*-*.  .  .  . 

rein.  /  Paf.  .  .  . 


«1/V 

5.  1  '•*  jour- 
0 
0 


12,  V 

z.  4'»‘j  ;wuffl 
P-ui. 
Pout. 
Pa*it. 
Posit. 


Protocilu  XVI. 

In'e+ifon  par  cohabitation,  avcc  lea  lamina  mlccuSa  uu  prolocolc  IV.  Lapina 

j.nU: 


*' ji»icr»i  Jv**  .  .  r*G  *.-• 

*  ort  ou  *j.cni»o .  M.  w  v&uri>  S  irJ  ;our» 

\  I’lTV .  O  Po.it. 

rtUlk  i  ill'll! .  V  fO)U. 

<  ’  >u;>ch  \  l.«  * .  v  Pout. 

\rv.  '/  i 'i.i*  .  . . . .  v  Pout. 

(.JUpCo  V  I#t5*  . .  u  Pout, 

'tin.  )  Par . .  . .  u  Posit. 


Protocol  XVII. 

tVinr  uc®  injnnt  33/V  el  31/  V,  inocutec  ciaiaa  ic  cerveou  Uu  Upm  : 


?.  jiucro  du  inpin. 
uu  *.ji  r»«»u  , 


/'o;iia 

■rr»». 

(  upca 


\  Cerv . 
t  Finn 

l  U*.  i 
l  Par. 
j  U*  . 
I  Par.  < 


SI 

6.  tX joura 
0 
0 

P  <il. 

Po.it. 

Pout. 


Protocol  XVIII. 

’Jrino  du  iapin  *£/V,  auaiinibli'cO  •  j-rr  os  «  ; 

>  ir.ierc  uu  lupin . . . 

)  ou  aaCrioO  . . 

{  Cerv . . 

'  oll,d  (  ,U.1 . 

C  -upca  \  LCa . . .  .  .  .  .  . 

<rn\  (  Par . 

C-  Up t i  )  »•** . 


YjJ 

b.  t*-»  jours 
v 

Puit, 

Pout, 

Posit. 

Posit. 

Posit. 


i.xwt'i'tuUTi:  ’2  *jL  ,-Al>tX 


pr o tic 


lUivii  cerclraU  <iu  iupit* 


OU  S.'C*  »l*6  • 

_  ..  ^  r*rrV*  *  * 
rrv"*  I  acm  .  .  • 

CoilpCd  t  *-£“•  ‘  •  • 
et“v.  /Par.  .  «  • 
Coupe*  \  Lo~.  .  .  . 
ft  in*  (  Par.  .  .  . 


u;>  c  vian»  *e  pt:riioinc  6c»  cotoyt*  • 


J.%A 

M.  i  #  ,ouri» 


*  10/ A. 

S.  iU5  )QUl*a 

u 

Pojii.  (fares  sporoa). 


Protieo'.a  XXIII. 


JJm.jijtftn  re 


cr.nie  ..'ii  lapin  <!/V,  i.ioculci1.  >:on»  lo  j.critoino  uc»  coUayo*  . 


Nv<ii^rc  Uc&  cobayctt 
}t^V>«'L  OU  bUCilli^  •  *  * 

l  Cerv  •  •  *  i 
*  ■  )  Hc:n.  •  «  • 

Co-.ii'Cl»  S  Lea  •  *  ■  • 

eery.  *  1*3*’  •  •  •  • 

Coope.«  J  LC*  •  •  •  • 

rein.  «  Pa?  •  •  •  • 


au  A 

M.  4i  jOuis 


Si/  A 

S.  tCS  ;our& 


pro.ocolo  SiliXV. 


uliitr,  CM,  ^  lainc  V,.  n.oculia  dans  to  cerveau  du  Mn  * 


Nunitro  Ju  eluen 


Me-rl  ou  &ucr»».\. .  • 
t  Cerv  .  . 
F™1118  )  [ton  .  ■ 
Coupes  t  1.0  »  •  •  • 


M.  ii  jour* 

i  l(j  -i*  i  • 

0 

0 

0 


Pruiocoio  XXV. 


clrchralt  ■■  •<  t»c 


.  Y“„  ir.ocuiOe  viau&  ic  cefvcau  tlu  . 


V’-utti.  cerv 


Coupe.  .  !-M. 
erry.  (  I’or. 


:Jac.  t’jr.omol'jut. 
S.  32  jours 


cerv 


